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thE COURT: Good morning * 

MR. LYNCH: Good morning, Ju “ ge ' 

(Brief interruption.) 

- T I had under- 

MR. TONE: I apologize, your Hono . 

stood 9:4b, and so I was oblivious to t 

THE COURT: No problem. 

MR. TONE: May I make one inquiry? 

THE COURT: Yes. 

MR. TONE: Your Honor said we would not be working 
Wednesday afternoons, and on the basis of that, I set a 
meeting here with some lawyers who were coming in from various 
parts of the country for a meeting on Wednesday afternoon 
the 11th, and I wanted to make sure I was safe in doing that. 

THE COURT: You are. Every Wednesday afternoon I 
have my motion call, so we will never meet on Wednesday 
afternoons . 

I would like, in fact, not to meet on Wednes- 
day mornings because that is a time that I can get other 
work done in chambers, but I am tentatively thinking of 
meeting cn Wednesday morning, at least initially because there 
are going to be so man, other Interruptions that will be 
unavoidable ; but Wednesday afternoon you always hav . free . 

MR. TONE : very good. Tha „ k you . 

Mr. Frederiksen , , 

' you resume the stand? 

TFFFREY E. FREDERIKSEN. P t a t vrr« 

AINTIFF'S WITNESS, RESUMED. 
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morning • 

the COURT: Good ni 

flC ro od morning , your Honor. 
THE WITNESS: Gooa 

THE COURT ; Pl«» be saated - 

DIEE CT EXAMINATION ( Continued) 


by MR. TONE: 


Mr. Frederiksen, you 


are still under oath, and we will 


resume the examination where we left off yesterday. 

We were talking about the matter of dealing with 


>ise on the input side. Do you recall that? 


10 A. 


Yes. 


11 & Before going on to the next phase of that general subject 

12 of noise, I would like you to explain, if you would, the 

13 difference between strobing the columns and strobing the rows, 
and I think you can perhaps do that down on this drawing we 
made yesterday, referring now to Plaintiff's Exhibit 384 . 

A. V7e are dealing with time division multiplexing, which 

i/ means we are going to share a resource, and the resource we 

18 are sharing, for example, in conjunction with the lamps is 

19 these four lamp wires. At any one time we can only power up 

20 four lamps . 

21 The Way you power up those four lamps is 

22 to apply power to, r example, column 1 first and then to 

23 column 2 and column 3 and column 4 in sequence, but while you 

24 are applying that power to column l, that term is referred to 

25 as strobing column 1 since it is only ther0 fQr a brief period 

of time. 
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Frederiksen 

. i trhfl t about the rows, what do you do with 
& All right. And what 

the rows? 

jl ^ that you’re strobing column l f you 

A. Well, at the time tnat } 

apply the proper data to the row. In other words, you have 
to put the proper lamps on for that column that you wish. 

& And how long is a strobe on a column? I think you 
maybe you didn't say yesterday. 

A. It would be something in the area of around a hundred- 
cycle rate, and that should be about, on 16 mux lines, it 
would be just about a millisecond, not much longer than that. 
Q. Is that one ten- thousandth of a second? 

A. That's about a thousandth of a second per line, a little 
over a thousandth of a second -- a little less than a thou- 
sandth of a second per line. 

Q. And then how long in duration -- well, let me ask this: 


Can 

a row 

be sense 

on 

the co 

lumn, for 

A. 

You' 

re now re 

we 

do our 

sensing . 


While this column 4 

s active, the switches 

attached to that column can be read ™ 

ad on the switch wires, 

which is, again, timeshared, just u 

j-iA.e tne lamp wires are 

shared. 

And since it's on f 

ror a very long period of 

time relative to the Preprocessor < , w . 

t ° r instruction, which is. 
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lillisecond, or a 

is the same thing as a thousand 


rrede r iksen 

thousandth of a second -- and 

let's say, a millisecond - 
a thousandth of a second 

q vou have a thousand millionths of 

millionths of a second. 

cvcle time is only around ten 
a second, but the instruction cyci 

millionths of a second. 

And, of course, we can sample a particular 

switch several times -- 

Q. While the strobe remains on that switch. 

A, Yes. 

Q. And how long in duration did you say it is between the 
sensings of a row? 

A. Well, I'm not sure I quite understand that, but between 
columns for example, that would be a thousandth of a second; 
and between samplings on a particular column you could do that 
as quickly as within twenty millionths of a second. 
q , All right. The latter was what I meant. 

How many instructions per second does a micro- 
computer do? 

*. does about a hundre d thousand instructions per second 

on this particular microprocessor. 

0- Does one sensing of a row require one instruction or more 
than one instruction? 

A. There's a single instruction to sense a row, but you 
have to also take an additional instruction to save that 
answer if you're going to read i t again, so there would be a 
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<--inn between reading. 

1 two-instruction separa 

co vou have a total, if you want to 

2 0 ■ Between reading. 


^ csrrobe is on the switch, you would 

3 sense twice, while the st 

, , . +-h ree instructions. 

4 nave -- you'd need three 

5 A. Yes. 

, t oh closure information after you 

6 Q. What happens to the switch cxosu 

7 double sense it, as you described? 

8 A. We have to make some decisions based on reading that 

9 information. 

10 We would first check to see if they were both 

11 the same. If the readings are both the same, that implies 

12 that it's probably not noise. 
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Q. 


We 


Fre deriksen 

. f a ve it one step at a time. 

11, let's take io 

does the computer memorize 

On the first 


the first reading? 


in input instruction, and we read 


A. yes. We execute ai 

4-hat in one of the computer's registers, 
the sample. We save that 

-Jnrmt instruction, and we compare 
and then we do a second input 

those two. 

0 . You compare the result of the two samplings. 

A. Yes. 

Q. And what do you do then based on that comparison? 

A. If the data is the same, we assume that it's valid, 

and act on it. 

But if it's returning to a zero condition, 
which means that the switch is now opening again, we don't 
act on it. 

Q. Well, let's see. If it's a one condition, does that 

mean the switch is closed? 

A. Yes. When the switch first closes it goes from a 

zero to a 1 ; we can see that it changes from a switch 

memory, and we act on it right then. 

0, Did you act on it — all right. 

Now, if both 

what do you do? 

n We compare it, first of an . . . _ i_ 

A. ail, to a memory of that switch 

before . 


sensings show a switch closure. 


i 
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If the switch was originally open and is now 

, . • j. » e changed state, and now we act on 

closed, we know that it s cnai ^ 


it. 


, n what do you do if you get a dif- 


& All right. And thei 

ferent reading? 

Well, the switch will stay closed for awhile, now, 

so we'll memorize now that we've acted on it and it s 

closed; and as we scan around we'll see that it's still 

closed, but eventually the switch will open up again, as 

the ball rolls over a switch or whatever. 

When we see, now, that the switch is opened 

successfully, then we'll compare it against the memory and 

see that it was previously closed, and now we'll sense that 

it's done, and we'll memorize now that it's now open. 

We don't do any further game processing at 

this time, because it was already processed. But you do 

have to remember, now, that the switch is cycled. 

Q. All right. Now, you told us a 

a us a minute ago you took, 

while the strobe is on the switch von 

r you take two sensings, 

right? 

A. Yes. 

n And let me take it again to k 

J ° be su re I understand it. 

If both sensings 

°w a switch closure, 

what happens? 

A. Ifc sayS that the swit ch data read ■ 

-read is valid. 
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. an action taken on that reading? 

0- And then does - - 1 

reading. That just says that the 
A. No. No, not on that rea y 

data that we read is valid. 

we now have to find out whether or not we've 

already acted on it. 

So now what you have to do is compare it 
against the memory of that switch condition that we have 
inside the computer and see if the switch was closed pre- 
viously or was it opened previously. 

Now, the switch was closed before; that 
we ' re reading it validly closed now means we still do 
nothing. It's already acted on. 

But if it was open previously, we're saying 
that it's closed now, that means that some action has to 
be taken, because it's different. 
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tTV , a * does the acting? What part of the 
THE COURT: What aoe 

a artina in response to this signal? 
mechanism here does the 

You say, "We act on it." 

the WITNESS: This is the microprocessor. 

the COURT: The microprocessor. 

THE WITNESS: And the program. 

THE COURT: It takes the next step in response to 
that signal, is that it? 


THE WITNESS: Yes. 


THE COURT: Okay. 


BY MR. TONE: 


Are the techniques you just described shown in the Intel 


manual? 


ft Did you learn this in some other manual or book, or did 
you think of it yourself? 

A. This is something I thought of myself. 

q Now, let me turn to the subject of bounce. 

What is switch bounce? 

^®ioro you do fh a f t • 

rnat, I am going to turn this 

back to a drawing you made of noise - 

OIse » Dust to use that as a 

basis for comparison. 

Go ahead now ann *. >. , 

tell us what switch bounce 

is, and when you do that, you 

an draw on the lower part of 

that sheet, which is marked 42ft » . 

' an illustration. 
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Frede r l Ksen 

of leaf springs that have contacts 

A. The switches cons.i> 

st the end of them. 

Let's take an example of a target switch. 

, .u v.^4- switch, it is going to push that 
When the ball hits the target switcn, y 

contact into the back contact, in other »ords, close the 

contacts. But it does this very quickly. 'These are metallic. 

So they bounce off of each other, very similar to bouncing a 

rubber ball off a floor. 

Depending upon the springiness of the material 
and what not, the bounce can really be pretty severe. 

The bounce is a valid closure. While the 
switch is bouncing, it is a valid closure, and we can act 
on it at that time? but the problem is that we do not want 
to act on it several times. 

So this is a kind of noise but not really as 

miniscule or as microscopic as noise is. This is a very 

long time we are talking about k p a _ _ _ * l i , — 

* ^ nere. a switch can bounce for 

several thousandths of a second. 

» By a ion, time , you mean relatively long time, relati 
in relation to a noise spike? 
a Yes. A noise spike i s in 

he area of billionths of a 

second whereas we are talking thai- <-h t. 

■a nat the bounce can be in 

thousandths of a second. So thoro • 

re is a million-to-one 

disparity between their lenqthq 

• for example — it could be 

that outrageous or a hundred T< _ 

^nousand to one anyway. IC 


. ve 
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is a very long time bounce, but 

j _ that it can look like the switch 
the nrnhiem with bounce is 


.. I I b 


the problem with bouni 


the switch open again, and then 


see the SWltcn open agcun, ana 
is closed • Then you can see 

you can see the switch closed again. 

& Because you take the readings so fast? 

A. Yes, because the computer can read pretty quickly. 




Frederiksen 


direct 


;/ 2 1 7 


„ nroblem with that is the second closu 
Now, the ' 

lH „ n but it really isn't. It is just 
looks like a new activation, 

Vrt „ m ictht give someone two coins in- 
part of the same one. You migni- j 

^ coin switch that is bouncing, or 

stead of one, if it is a 

you might give him two scores instead of one. 

So bouncing is something we have to protect 

against . 

It might be best if I gave an example of what 
the bouncing switch looks like. 

Q* All right. 

A. When the signal is low, that implies that the switch is 
not active, and as the switch starts to go active, it is 
going to now bounce. So it will go up to an active condition 
down to an inactive condition and do this several 


and go 


- — <>. 14 W Uil J.O bC VC 1 ax 

times, just keep bouncing. Eventually, it will settle down 
and then it will stay closed. 

That happens now over a very long period of 
time relative to this time frame up here. 

That they are nn 4-v»« 

on the same drawing, I hope th; 

it is not confusing you since we = - -i , • 

are talking thousandths of 

second here, and we are talking m-i -i t • 

iKing mm lonths of a seco nd here. 

Q You are talking milli onth 

ot a second with respect to 

noise, which you have illustrate 

ce d in red on Plaintiff's 

Exhibit 428, and thousandths of 

a second with respect to 

bounce, which you have drawn in w-i 

blue on that exhibit, right? 
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1 A. Yes. 


When the switch now closes or opens up again - 


3 excus 


e me 


-- there is *lso a 


little bit of bounce. It is not 


. rniaht bounce a couple of times, and 

4 nearly as severe. It iuigi* 5 - 

5 the switch is now open again. 

6 Now, since this tine of the bounce is so long, 

7 we can read the switch twice like we do here very quickly 

8 within one of the bounce regions. 

Now, even these two arrows as indicated, are 

10 far apart compared to what this would actually be. It would 

11 really be very readily able to read a bouncing switch as a 


12 closed switch. 


So what is important to solve bounce is that 


you must not act on that switch again at this time, so that 
you do not read, for example, an open condition, and then 
when you see the closed condition again, that you think it is 
another closure. 

it is important now that once you act, you 

have to wait for a period of ^ , 

or tlme to ™ake sure that you would 

still see the switches closed if 

if it was continuing closed or 

now truly open again. 


25 
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, nlir system to deal with that? 

0. What do you do m your y 

first of all, to make sure we act 

A. We do double sensing, 

. . h is important to make sure that we can 
on it right away, which is mpu 

. • . Hc ,ht away, such as the thumper- 

respond with a solenoid ngnr awoy , 

bumper in the middle. When the ball goes in, it hits the 
thumper-bumper switch, we respond by turning the solenoid 
on. That pulls the plunger down and kicks the 
ball out of the thumper-bumper . That has to happen very 
qui ckly , within a few tenths of a millisecond. 

If it doesn't, the ball could bounce out on 
its own accord very softly, not really get hit, and it would 
appear sluggish or dead on the playfield. That is a very 
undesirable play response for a pinball machine. 

So what we do is we sample, and as soon as we 
see that anything is active here and not noise, we act on it 
immediately. Then after we act on it, we debounce. In other 

words, we don't act on that switch at that scan again. We go 

through the entire multiplex rvrio 

y F ex cycle, and on the next multiplex 

cycle, then we first look at that • ... 

* mat switch again. This gives 

the bouncing time to settle down. 

q Does the Intel manual tear-t. ^ , 
v teach debouncing? 

A. Yes, although not this kind a u 

ina of debounce. 

Cl That was the next question 


Does it teach the 


have described? 


Method of debouncing that you 
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A. No, they do not. 

_ ^.rhina of the manual differ from what 
0 Wherein does the teacniny 

you have described? 

m-ivincr ut> the noise sorting and the 
A. The manual suggests mixing up 

debouncing as a single function through several scans of the 
matrix to guarantee that the bounce is terminated before you 
act on it. 


the reaction t 
example, three 
milliseconds . 
switch, the ba 
not see the ac 
entirely if yo 
Q. If you wa 

A. Or s e ve r a 

Q. Or sever a 

proper word. 

A. Yes, seve 

q. All right 

* 

on the input 
output side? 


If we were to do that in a pinball machine, 
ime may be too slugginsh or too slow. For 
times through the matrix would take you 45 
The ball could be in and out, or on a target 
11 may have already bounced off and so you may 
tual closure. You could miss the closure 
u were to debounce in that fashion, 
it to act until the second sensing? 

1 scans they say. 

1 scans. i said sensing. Scans should be the 


ral sensings, not j 
, you may resume th 
We have been talki 
side. is there als 


ust double sensing. 

® witness chair, olease. 
ng about noise and debouncing 
° a Problem with noise on the 


* ' - *: > 

A. Yes, there are two problems. 

The lamps are a 


Problem we have to deal with 
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, 4 -nut port with a latch and they can 
since they are on an output p 

. . an d the solenoids are also a problem, 

memorize a noise glitch, anu 

in fact, the one that wo are font concerned with from a hazard 
point of view since, as I mentioned earlier, they are only 
intermittent duty solenoids and if they are left on continuous- 
ly, it is just like a toaster. They will actually cook and 

they will start a fire. 

So we had to deal with those two problems. 

Q. How do you deal with that problem? Let's take first the 
1 amps . ■ * 

A. The lamps are taken care of by the fact that the 

desired lamps that you want to light up in the matrix are 

memorized in a bit map in the computer's memory. 

Now, bit map is that there is one bit of 
memory. It is like an on and off switch. It is turned on 
in the computer's memory when you want a lamp on, and it is 
turned off when you want the lamp off. 

If there are 64 lamps, there has to be a memory 

inside the computer of theqp k a k-j 

tnese 64 bits, one each for each of the 

lamps . 

In the roultiniPYi «« 

‘ lexin 9 process, we read this 

bit memory and we put this bi +• m 

it memory now out to the lamps. 

If in the process of doing th i <= ..v. 

^ '-ins there is 

the data going to the lamps 
for that one scan cycle. 

Ver V next time around, the bit 

memory would try to rewrite i t 


a noise glitch and 
gets confused, it would only be 


an d probably would write it 
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qo the noise glitch would have a very 
correctly the next time. So rn 

•* j n r*ob2blv not he visible# 
omentary effect and would proD.o y 

*<? a self-cleaning feature? 

Q. Can that be described as a 

A. Yes, we have used that term before. 

The fact that the bit map continuously refreshes 

what it wants to see out there automatically cleans up any 

noise conditions that exist out there. 

& You spoke of the solenoids. Tell us how that problem was 
dealt with in your system# 

A. The solenoids are direct driven# They are not multiplexed 
and so taking advantage of the multiplexing automatically 
refreshing what you want to see out there is not quite as 
direct or as obvious. 

The important point here is that the solenoids 
have to be dealt with specifically. The way we did this was 
that at any mux cycle, we output what we expected the condition 
of the solenoid to be or which solenoid to be on. 

Now, most of the time there is no solenoid on, 

so most of the time we were putting out continuous zeroes. 

Now, this meant that if f or so „ = „ , . , 

some reason a solenoid got 

switched on accidentally We w .. . 

we would switch it off right away 

at the immediate next mux cvcIp ~ . , , 

y e ' or rf the proper data was 

supposed to go out there but 

idn t get out there, we would 

correct it immediately on the 

e ver y next mux cycle. 

was put out continuously. 


That data 
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If we wouldn't have done this, what would 

u - , ttV , is normal is that you put out the data 

have happened and what is 

that you want the solenoids to be once, and when you do that, 
the solenoid turns on. Then when you want it off, you put 
out again, say "turn off," and you put that out once. 

Now, if for some reason that got confused and 
that command didn't get out there, the solenoid would just 
stay on, and if it stayed on, it would burn up. 

The other problem is that let's say that you 
didn't put anything out there. You didn't want to turn the 
solenoid on; it turned itself on because of noise. Well,* 
if you don't continuously tell it to turn itself off, it would 

stay on again forever, the computer not realizing that it was 
ever on. 


So this process is also a self-cleaning 

process. By continuouslv n 

y veiling the solenoid port what you 

want, if something wronq oe t*s rm* . . . 

y gets out there, it is immediately 

corrected or immediately cleaned up. 

MR. TONE: Good. 

Katz has noticed, your Honor, that there 
is a witness, a Paul Dussault 

9 ln the courtroom. 

I am sure he i s 

there without knowing about 
the exclusion rule, and i ^ 

Sk that he be reminded. 

THE COURT: All right. 

• U’. J * u 1 ; Vo 

MR. GOLDENBERG: j 

ain sorry. There is a misunder- 
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standing here, sir. 

I thought we 

witness from each side 


had a conversation that one 


Is he the representative of 

TONE: V7e die. 


Wi 1 li arris ? 


MR. GOLDENBERG 


He is a representative of Williams 


TONE: I wasn't aware of that 


MR. KATZ 


: But he is not an officer and he is the 


witness that is going to be testifying with respect to the 
non-infringement of their games. 

I thought we were talking about officers of 
the company tc be representatives. 

THE COURT: Well, it ought to be somebody who is in 
authority at the company and represents the company. 

MR. KATZ: He is the witness, your Honor, that they 
were going to provide on the Black Knight, and he is going to 
testify on the critical questions of infringement. 

THE COURT: Well -- 


MR. GOLDENBERG: V mir 

xour Honor, I have no — 

THE COURT: Go ahead. 

MR. GOLDENBERG: Tf +-u- 

“is troubles them, I really 

thought it was all made quite 

oxear yesterday, but apparent 

there was a misunderstanding ariH • 

a xf you have any questions 

or the plaintiff does, then t v.-,. 

1 i i ask Mr. Dussault to 


but apparently 


ask Mr. Dussault to 


withdraw; but -- 
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the COURT: 


Wei If ver y 
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isn't a 


d and 
hard 


also 

fas 

and 


a fact wi 
t rule on 
fast rule. 


tness 
that . 


often the corporate repre- 
I don't know whether there 
I mean, I am sure there 
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MR. G0LDEN3ERG: Your Honor, it 

The COURT: Usually the test, I think, is whether 
counsel needs the assistance of the witness. Sometimes on 
these technical situations you don't just want somebody sitting 
there looking like he represents the corporation, but you 
actually turn to him for consultation from time to time. 

What is that situation here? 

MR. GOLDENBERG: Your Honor, the Rule does provide-- 
the Rule does not authorize exclusion of a party who is not 
a natural person or, two, an officer or an employee of a 
party which is not a natural person designated as its repre- 
sentative by its attorney, and I thought that was made quite 
clear yesterday. 


So employees — 

T„E COURT : Wall, the word "employee" is contrary to 

„y recollection of the Rule. i thought it had to be some- 

body who would be able to reorpcnt 4 -u 

represen t the corporation on some 

fairly high level. so my rerniio 

y recollection of the Rule is incor- 

rect . 


that the purpose 


MR. KATZ: Your 

r H ° nor ' but I thought 
of the Rule was to prevent- 

the tes timony f rom being affected, 
itimony of the witness fTnm . . 

om being influenced by -- 

THE COURT: Well 

e Pt that there is obviously 
insion between the « Xclua< 

xu sion ruli 

rule . 


the tes- 


some tei 


and the representation 
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In view of the -- 


1 I don't know. ^ vi«w 

2 MR# kaTZ: we would have no objection to some other 

3 witness -- 

4 THE COURT: It seems to me if you read the two rules 

5 together, you have to resolve this conflict m favor of 

6 allowing the witness to remain if he is the one designated 

7 by the party. I don't see where the exclusionary rule makes 
3 any exception in the case of a fact witness. 

9 Think about it a minute. Why would you have 

10 somebody here who knows nothing whatever about the case and 

11 who isn't going to testify? 

1 2 

0nce yon accept the basic proposition that you 

13 can have as a representative somebody who is going to testify, 

14 now you are talking about degree. You are talking about 

15 whether he is an important = a . . , , 

K witness or a witness of lesser 

16 importance. 

make those determinations at this stage 

18 of the case. So I will overrule v. • 

le the objection and allow him 

19 to stay, and I will do the • 

ne same thing for the plaintiff. 

20 MR. TONE: Very well. 

21 BY MR. TONE: 

22 q . Are there general noi Se 

consider a tions that affect both 

23 input and output? 


24 a. Yes. 


25 


Tell us about those. 
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« . • „ before in conjunction with the regular 

A. As we mentioned oeiu 

Pinball machine , the devices on a pinball are very noisy 
within themselves, such as the solenoids and the turning of 

the lamps, turning them on and off. 

One way to isolate that noise from the elec- 
tronics is to physically place the electronics in a different 
place, and we have accomplished that in the Flicker pinball 
machine by placing the electronics package in the back box, 
which is the glassed-in score display zone? whereas the power 
supply and the playfield is in the bottom box or the bottom 
cabinet . 

Any noise generated by the solenoids or by the 
power supply, also located in the bottom box, are now space- 
wise isolated from the back box. 

In addition to that, there are relatively 

large currents that the mother j 

ne mother board that we looked at yester- 

day has to drive to the boffmm v. 

bottom box to turn on the solenoids 

and lamps. So an additional 

° na l P^caution is to isolate the 

logic from the main board bv 

y Putting on a daughter board 

isolated from the mother board 

This prevents excessively 

large currents from causing f 

a s e logic performance of that 

actual logic board. 

q. Is there any other noi Se 

Prevention or noise effect 

prevention measure related * 

° ^rdware? 

A. In conjunction with th 

e F Ucker? 
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& Yes . 

Well, yes, I think the question is: In your 

piirker, I take it, is an exemplification 
system -- and the riicKti/ 

of your system, 

A. From the logic — no, there’s no other things that I can 
recall at this time. That's pretty much it. 

0- And you've exhausted your recollection at this time? 

A. Yes, 

& Was anything done with respect to column drivers? 

A* This is on the output side again. The general -- I 

thought the qustion was for the general — 

Q. All right. It was. And I misunder — I — the fault 
is mine. 

We have not mentioned, I think, column drivers. 

Explain — — those are on the nnf _ • * 

ine out Put side, you say, and then 

would you tell us what thev 

y are and what you did about them. 

A. Yes. In conjunction wif>, ..u 

on with the output devices, output 

displays, they draw some verv i = 

ry lar ^e peak currents. 

As was mentioned - i • 

rlier, to make them look as 

bright you have to give them 16 

times the power for 1/16 the 

time. That averages out to 

unit y, which means that they're 

at their normal brilliance 

But 16 times the 

Power can be quite a surge, 

when you first turn a lamp 0n 

for example, since lamps, when 

they're cold, draw more Ptlv . 

ur rent fK 

nan after they're warmed up. 
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And so they call that cold starting current. 

, ^ cfartinq current we use low beta 

Now, to limit that cold starts* 

transistors to allow a soft start. Otherwise the currents 
could far exceed 10 tines their normal operating current. 

We limited it down to something substantially 
less than that. Now, by that surge current being reduced, 
the noise associated with that surge current is also reduced. 
0* When your deposition was taken in this case, 

Mr. Frederiksen, you were asked whether a competent electronii 
designer would not be familiar with noise problems, and you 
answered that he would? and then you were asked what were the 
techniques -- what were techniques for taking care of noise 
problems, and you listed some. 


Do you recall that? 


A. 


Yes . 


Q. You listed PC network* w 

worits. what are RC networks? 

A. It’s a filter network consign 

consisting of a resistor and a 

capacitor, or a series of those. And it 


to prevent the noise spike f rom 


s purpose is to try 
getting through that filter 


network . 


o. Did you use those i n Vo „„ . . 

ruur design? 

A. No . 


Q, In your opinion would th 

Sy have b een effective to 

eliminate the results of 

noise frr»T« 

n a pinball game system? 

A. In my opinion they would 

t have worked in this machine. 


<— O I 
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since we were mul tipl^xincr . 

& All right. You mentioned line filters, main power line. 

Are those associated -- 
A. Yes. 

9 -- those terms? 

Explain what you mean by that. 

A. These are power line filters. They’re something that we 

use quite a bit today because of FCC regulations. 

It was not a common practice to use them in 
those days, since the FCC didn't require that. 

They do eliminate noise radiation problems, 
in other words, interference from this machine to other 
equipment such as TV sets and police radios. 

Q. In your opinion would they have worked in your multi- 
plexing system? 


A. Well, they would have worked in . 

orked m as far as they would 

have prevented this noise 

Se from radiating out. But they would 

not have prevented the .. . 

false switch activations. 

Q. You also mentioned ground-in 

grounding of the main electronic 

chassis to the AC ground j 

to dump static discharges. 

Did you use that- ™ , . 

method in your system? 

A. I don't recall doing that 

Q. Would that have corrected 

e and eliminated all the noise 

problems from your system? 

A No, it would not have. 
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, • n ^ n rr to prevent radiation in electronics 
You listed shielding to p 

that method of noise prevention? 


Did you use 
A. No , we did not . 

0 would that have been effective in your system? 

A. It possibly could have helped the problem, bit it would 

not have solved the problem that we were facing. We needed 

a much more stringent technique than that. 

Again, you know, the noise is a statistical 
thing. It would have helped to reduce the density of the 
noise, but the switch reactions to the noise would still 
have been there. 

No, it would not have helped the problem. 


13 

ft 

You 

me 

ntioned f 

err 

i te 

bead 

s 

on 

1 

14 




Will 

you 

de 

scr ib 

e 

th 

at 

15 

A. 

A f e 

rr 

ite bead 

is 

a p 

iece 

of 

e 

le 

16 

or 

magnet 

i c 

material 

th 

at 

is ac 

tu 

al 

iy 

17 

The 

y can 

f o 

rm these 

in 

the 

shap 

es 
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They 

are 

ki 

nd of 

u 

se 

f u 

19 

RF 

energy 

o 

r noise e 

ner 

gy . 

You 

c 

an 

s 

20 

top 

of a 

wi 

re at any 

co 

nve 

nient 

P 

oi 

nt 


;ome 


of the noise content. 


Again, this redu 
but it does not allow 


ces the density of the noise, 

any protection 

does get through from causi] 
not have solved the probli 


against whatever noise 
a falsing. So, no, that would 
- em either. . . , 
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ft You mentioned in your deposition voltage transient 

suppressors on different power supply wires. 

Will you describe that and state whether 

that would have solved the problem? 

A. Voltage transient suppressors are primarily to protect 

the power supplies. They are not related to the switch 
sensing circuitry and would not have solved the problem. 

Q. Finally, you mentioned proper distribution of filter 
capacitors . 

Would that have solved the problem? What 
are they, and would that have solved the problem? 

A. The filter capacitors or bypass capacitors are 
primarily to prevent power supply noise from affecting 
the logic. They do not protect the switches from receiving 
noise and so would not have fixed this problem. 

Q. What is a stuck switch, turning now to a different 
sub j ec t? 


A. A stuck switch i 


a malfunction. 


s a Permanently closed switch due to 


ft 


Is that a problem in 


Pinball games? 


A. Yes, it is, for two 

reasons: First of all, the pure 

statistical reason that th^-r^ 

are a lot of switches in a 

pinball, and the second reaso 

n ls that the switches on the 

play field take a tremendous 


rn °unt of abuse because of the 
a ball 

do a lot of very hard hitting 


fact that we are dealing with 


projectile that can 
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9 what is the result of a stuck switch in a pinball game? 
«. As we witnessed on the electromechanical Flicker 

. na n keep a solenoid activated, 

yesterday, a stuck switch can 

So it could cause a coil to burn out. 

We had to protect against that. 

In the microprocessor versions, you have 

to be careful that a stuck switch does not cause a computer 

program to hang up and not cycle any other switches, in 

other words, make the machine inoperative. 

Q. Would those be the only results of a stuck switch, only 
undesired results? 

A. Well, there is the obvious thing that if it is not 

affecting a solenoid and it does not make the machine 

inoperative, a stuck switch makes the game less enjoyable 
to play. 

9 was there anything about the Intel MCS 1 system that 

could create a special nrnhi om „ . 

problem with respect to stuck switches 

A. Yes. 

Q. What was that? 

A. They have a keyboard instruction. 

Q. Now, to refresh the Court' 

s rec °llection, this is the 

chip that was used in the pi • 

ri icker, i; 

A. Yes . 


s that correct? 


0- All right, go ahead. 

A. They have an instructs 

iQn call 


cd KBP , which stands for 
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keyboard process. 

The purpose of that instruction is to check 

^ -i fnlir wires that I have shown in the 

these, for example, four 

matrix and to see if one of them is closed. 

Now, what it is going to do -- 
Q. I am going to turn back to the drawing of the matrix, 
and we are speaking now of the four switch lines? 

A. Yes. 

0- All right. 

A. We read those. By using the keyboard instruction, we 

can read those in a single instruction, in other words, 
saving or conserving computer instructions, which is impor- 
tant since I have this time constraint to multiplexing 
fast enough. 


We can read the switch in. Now, if one of 

those switches are stuck ■ 

K ' tne keyboard instruction will 

read it as being closed validlv Rln+ . . ^ 

a-Liaiy. But, now, if the second 

switch closes validly, the hm 

Y S bal1 actually rolls over another 

switch, there are two switches closed. 

the keyboard instruction does not like 

two switches closed at one t ■; „ 

Ume - ™at is like hitting two 

keys on a typewriter. i t 

es Ponds to that by telling you 
that you have an error condit • 

° n and, therefore, does not 

allow any of the switches +- 

^ Process. 

Q. Was there any reason f Q 

r having that KBP instruction 


3I.B 
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in the Intel chip? 

A. Yes, there was. 

Q- What was the reason? 

A. The reason is that the Intel chip was used in calculator 

designs where they had a keyboard that they had to make sure 
only a single switch was closed. 

0- So if the operator of the keyboard accidentally touched 
two keys at the same time, the KBP instruction told the 
calculator to ignore the signals, right? 

A. That is correct. 


25 
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1 

. , „ „ RP instruction create a problem or 

Q. Now, why did this KBP 

2 

. +. n usinq the Intel switch or the 

a challenge with respect to using 

3 

Intel chip in a pinball game? 

4 

■ nc-incr the KBP instruction was to 

A. The alternative to using uie 

5 

4-^ i a f each wire separately, which 

program the machine to looK at ea^n t 

6 

would have taken many instructions . 

7 

So I had to use the KBP instruction in order 

8 

to keep the length of code small and execution time quick. 

9 

The reason it ended up being a problem is. 

10 

of course, that on a pinball machine, if you do have a 

11 

stuck switch and another switch does now legitimately 

12 

close, we are not going to the score for that switch, but 

13 

we did get around that problem. 

14 

Q. How did you get around that problem in your design? 

15 

A. We had an alternative of memorizing the fact that the 

16 

stuck switch was the switch . u . - 

an closed, and then if we saw an 

17 

error condition not chanai na 

ngmg the memory, or we could say 

18 

that we would allow ourselves to change the memory. 

19 

Again, with the switches, there is a bit 

20 

mat very much like the lamps 

P that we memorize the conditions 

21 

of the switches. We talv^a 

Ked about this. 

22 

If the swi t oh m 

emory i s changed to indicate 

23 

that we have a stuck switch 

condition, when that switch 

24 

goes away now, it sees 

^ ^ o r j n 1 i 

yinal stuck switch again as 

25 

a valid switch closure. 

n We act on that stuck switch 
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a second time 


Now, one trick we did is we actually, for 
example, put the four target switches on a single column, 
so that — 


ft 

A. 

ft 


Excuse me. 


Do the four target switches give equal scores 
Yes. They all give a score of, I think, 500 points. 

Is that the reason you put them on the single column. 


on the same column? 


A. 


Yes . 


ft 

A. 


All right. Go ahead. 

By putting the four target switches on the same column, 

if one of them is stuck and a second one closes, you do not 

see that. But when the sennr.a ^ 

e second one goes away, if you memoriz* 

that stuck condition ■; +. t n 

' Xt W ° Uld come back now and activate on 

the stuck switch giving YOU the 500 e 

y y u the 500 score or some appearance 

of operability, which made the ni 

the player happy. 

» All right. What else ala you ao? 

A Well, there were some 

itical switches, too. 

8 What were they, £or exampla? 

A Well, the tilt s.it ch a n<S „ . 

, . com switch, and there is 

a slam switch, somebody tr „. 6 is 

rying kick in 
which is not an uncommon ft, ■ 

11 bHing. 

These g artles 


the front door. 


a tremendous amount of abuse 


in the field. 



example, an abuse in progress, such as somebody trying to 
kick the door or the slam switch was closing, that we 
would not allow a coin switch. It was a very common 
thing for people to pick up the cabinet and drop them, 
hoping to make the coin switch activate. 

That sounds pretty abusive, but they would 
actually do that. So we would have to find out by these 
other sensor switches and decide -- which had masses tied 
to them -- whether or not the game was being tilted or the 
game was being dropped. 


25 
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Q. All right. I think you said you did something with 
these critical switches. What was that? 

A. well, that includes the door slam switch and the tilt 
switch and the coin switches. We tied those to a special 
wire where they could not get confused with other such 
switches, called the test wire on the microprocessor. 

0- And did the test wire in the microprocessor use the 
KBP instruction? 

No, it did not. 

Q- Was there any other method of dealing with the KBP 
instruction that was in the Intel chip? 

A. Yes. There was -- on this particular Flicker game, 
for example, there are three pinballs, actually; the one 
that you're playing with and the two captive ones. 

Now, one of those two captive ones could 

be activating certain , . 

switches while the pinball was 

activating another switch a ^ 

h ’ Ana so we made sure that they 
were on separate columns, So that 

wouldn’t confuse them. 


the KBP instruction 


■^iso we had ^ 

’ A , P i„„ 9r is that 

thing I showed you yesterday , 

. . W Sre ' when the ball hits it 

it spins around and gives 

You 

* . , P e scores, depending 

on how hard you spin it ^ y 

That was p ut Qn 

,, . column all bv it-qpl f so 

that it couldn’t get conf Us „ Y 

ecl wif k 

n any other switch. 
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1 Again , if a switch is on a column by itself, 

2 or if the switches on a column are mutually exclusive , in 

3 other words , only one can be on at a time, the KBP ins truc~ 

4 tion will work correctly. 

5 Q- Were all these features that you have described relating 

6 to noise solutions and the bouncing and the KBP instruction 

y incorporated in your design when you constructed the rebuilt 
® Flicker according to your design? 

9 A. Yes. 

10 o. You told us yesterday that there came a time in September 


11 1974 -- 


! MR ' T ° NE: May 1 confer for a moment, your Honor? 

THE COURT: Yes. 

(Brief interruption. ) 

MR. TONE; Coun^pl i_ -i • 

1 eve s that I overlooked a 

particular point with respect to 

°ise. And so before I go on 

I'd like to go back to that. 

THE COURT: Sure. 


19 BY MR. TONE: 

20 Q. Was there a noise 


21 switch sensing? 

22 A. Yes. We talked 


ec tion technique call 


ed lag 


" Yes - We talked about that 

23 with the two noise tyoeq 

s ' Qr the 


24 the double sensing and the \ 


Yesterday i n conjunction 
two noise correction types, 


And as i 


a 9 sensing. 


ment ioned 


yesterday, the lag sensing 
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. , .. Q i, q t moment during a column strobe or 

is waiting until tne 

•t 4-he initial surge of current is 
an active column time when the m 

j _ T mentioned yesterday, that surge 
now settled down; and as 

, t is V ery much like a spring. And when 

of current on a wire is VCJ -r 

you hit it, it bounces for awhile. 

And at the end of the column time that bouncing 

has settled down quite a bit, and we can now read the switch 

more reliably. 


So by delaying when you read a switch until 
the last moment in that column, you can read it more reliably. 
Q. Very well. Now let's move back to September 1974 . You 
told us yesterday about the noise testing techniques you used, 
the generator and the washing machine starter and the drill. 

Did there come a time after that was done when 
the machine was shown to someone outside Milwaukee Coin, or 
outside Dave Nutting Associates, I should have said? 

A. Yes. 

& A nd to whom did you show 

y u bnow the machine? 

A. To representatives of Bally 

Q. And was that pursuant t-n 

a Pre-arranged meeting? 


A. Yes. 

& Who was present from Bally? 

A. Inge Telnaes. 

0- You better spell that- 

' lf you can. 

A. I don't think I can. 
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4-he last name; and Inge is I-n-g- 

ip _ g _ 2_ — n — 3 — e ■“ s / tor 
Go ahead. 

And Frank Bracha. 

That's B-r-a-c-h-a. 

Yes. And Dan Conroy and John Britz. 

B-r-i-t-z? 

Yes . 


25 
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re all representatives of Bally or Bally 


1 & And these were all 

2 subsidiaries? 

3 A. Yes. 

4 Q. When did this showing take place? 

5 A. On September 26, 19 74 . 

6 0. Where did it take place? 

7 A. It took place in our alley shop in Milwaukee, Dave 

8 Nutting Associates. 

9 0. What happened at the showing or demonstration? 

10 A. We set up the two Flickers very much identical to the 

11 way that they are in the courtroom here, side by side; and 

12 had the people play both machines. 

13 -^ n d then they were asked to evaluate them as 

14 to what they thought the duplication of play was. 

15 The machln e was fully self-contained and all 

16 the covers were on. 

17 0 - And by "the machine" ^ - 

line , you refer to the electronic 

18 Flicker, Plaintiff's Exhibit 333 . 

19 A. We had both the machines present — 

0 . I understand that. 


A. The mechanical and 

ne electro 


ni c . 


0. But when you say "the mari- 
ne was self-contained," you 

were referring to the el^o 4 -~ 

Lt rom n ~ 


A- Yes, that's correct. 
0 All right, go ahead. 


nic one that you had rebuilt' 
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A. Th en all the people took turns playing the mechanical 
version, electromechanical version and the electronic version, 
and I explained to Inge Telnaes, who was their computer 
expert, about the operation of the pinball itself and the 
principles on which it worked. 

Q. I hand you Plaintiff's Exhibit 28 -- I hand that up 
to your Honor -- and I ask you what that is? 

A. This is a schematic of the Bally Brain that is in the 
Flicker pinball. Electronic version. 

Q. When was it prepared? I notice it bears no date. Can 
you tell us when it was prepared? 

A. This is not my writing on here, so I will assume that 

it was prepared as followup documentation after the fact 
of the demonstration. 


0. But the answer is you don't know when it 


was prepared? 


A. 


No, I do not. 


Q. But you recognize it, do 


you, as what you've said it 


was ? 


A. 


Yes . 


Q. And does it correctly dep ict in 


Bally Brain circuits i n the 

^ -L 


schematic form the 


machi ne? 


ectronic Flicker pinball 


A, 


Q. 


Yes . 


Did you have any Parti Cu i ar 


Telnaes and Mr. Bracha or 


conversation with Mr 

with 

° ne of them during the 
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demonstration? 


A. Yes, I did. 

0. Will you state that conversation? 

A. The gist of it -- 

0. Or tell us what you recall of the conversation? 

A. The gist of the conversation was basically — well, I 

talking now to Inge Telnaes, explaining to him the theory 

behind the operation of the Flicker pinball machine. 

Q. And was Mr. Bracha present while you were doing that? 

A. Oh, he was in the same room -- the room is smaller 

than this room -- he was in the vicinity of the pinball 

machines, and I'm sure he was listening in. 

Q. Were the other two gentlemen technical people, or 

were they not? That is, Messrs. Conroy and Britz? 

fl. No, they were not, not technical. 

0. All right. Go ahe^H ■! -p 

' if you have anything to add to 

that answer. 


Y °u explain ^ how the machine worked to Mr. 
19 Telnaes, and Mr. Bracha was i n th( 


20 of the conversation. 


Le room a nd within earshot 


21 A. 


22 

23 

24 

25 


Yes . 


0 . 


I now show you what hac u 

b ° en "»■*« .3 Exhibits 49, 
50, 51 and 52. Will you l ook at 

xbibit 49 and tell us 

what that is? 


A. 


This is a block diagr 


gram Of the in 


terconnec t ion of the 


was 
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major Flicker components. 

, n . j-he Flicker design as it existed 
& And does that depict tne 

on September 26, 1974? 

A. Yes. 

Q. When was this drawing prepared? 

A. In December of 1974 . The date of the drawing is 19 
December . 

& Look at Exhibit 50. What does that depict? 

A. This shows the wiring diagram of the cabinet switches 
and the 'playfield switches. 

Q. That too bears a December date? 

A. Yes. 

Q. Does it show these features of the Flicker as they 
existed in September 1976? 


Yes, to the best of 


my recollection. 


Q. Look at Plaintiff's Exhihif ri Ta7U . 

^xnipit 51. What does that depict? 

A. This is now showina fhn . , 

wmg the output devices, the playfield 

outputs, which are the , 

amps and the Playfield solenoids in 

the bottom left corner. 
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Does that depict the Flicker as it existed in September 
•- *74? 

Yes, to the best of my 
1973? 


A. This is *74. 

To the best of my recollection, yes. 

Q. I may have been addled on the dates . I have meant to 
say each time December 1974 . Did you so understand me? 

A. Yes. 

Q. All right. This, too, is dated in December 1974 , is 
that correct? 

A. Right offhand I don’t see a date. 

I guess it is. There is a date, 19 December 

of *74. 

& Take a look, if you will, at Exhibit 52. Can you 
identify that? 


A. 


& 


A. 


Yes . 


What is it? 


This is the interconnect a i = 

ct diagram, showing all the 

connectors on the diff eror. 4 - ~ 

ent subassemblies and how you 

connect them together as a uk t 

wn °le game. 

Q. That also bears a DecpmK, 

member 19 74 date? 


A. 


Yes . 


Q. Do all of these exhibits 

through 52, show the 

features of the Flicker as of 

SR Ptember 26, 1974? 
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A. Yes, to the best of my recollection. 

9- I show you now what is marked as Exhibit 53, and I ask 

whether you can identify that? 

A. This is what I mentioned earlier as being a mux chart 
or a way that we assign the input and output devices, the 
input devices being the switches and the output devices 
being the lamps and solenoids. 

& This, too, is dated in December 1974 , is that correct? 

A. Yes. 

Q. Does it depict the features of the Flicker as it existed 
on September 26, 1974? 


A. 


Yes . 


0. Will you explain this chart in detail, having in mind 

that you testified yesterday about how you would assign 

various switches, lamps, and so fort-h n - „ 4-u 

jr r nu so rortn m the mux chart? 

A- As 1 mentioned yesterdav 

Y sterday, before you can do a pinball 

machine, you have to know exar-f-i,, v. 

ctly where every part is. Dave 

and I would go through the D i a ,,f ^ 

playfreld and determine which 

switches v/ere close to each 

h ° ther and which ones were best 

to cluster together. 


Looking at ~ . 

switches , which is the firs 

four just below the test 

st line — in fact, let 

he test line at ik 

c the t-nn 


grouping of 

<-ne test 

start with the test line af ,, 

r the top. 

The test l ine shows . . 

, critical switches 

that we had, which included Co ■ 

Sw i tches and the other 


direct 


25U 


Frederiksen 


ions, like door slam and tilt and other impor- 


ichine for. 


emergency funct: 

tant functions worth interrupting a ma< 

The next switches down were the actual playing 

switches that were mostly on the playfield. These switches 
are again clustered to guarantee they don't interfere with 
each other, such as the spinner, for example, is by itself. 

It could be activating while other switches are trying to 
close, and so we left that alone on a particular column. 

The chart refers to the columns. Basically 
from left to right would be like Column 1 through Column 16. 

So all the switches vertically oriented are on the same 
column and would have to be watched carefully. 

The next element down is how we assigned 
the solenoids to their 16 positions. 

The bottom four grouping is the lamp map 

that we referred to, and thi q ■: 0 u 

s is how we actually pLaced 

the lamps in the lamp matrix 

gain the four lamps vertically 
oriented are on the same mux l ine . 

You can see nn -j-u 

n the very bottom of the chart 

is that the first mux ll ne , 

13 mUX line zero , and that is on 
the right side. Going towards , 

. 6 eft side, the last mux 

line is labeled mux line f 

So zero through 9 „ ^ 

, nd then A, B, C, D, E, F, 

tnat is how we labeled th^ ^ 

e 16 dif f G 

e rent multiplexed lines. 


Frederiksen 


direct 


r ne q 


Q. What you call lines look like columns to me. 

& Yes, these are actually columns of squares on this paper, 
which simulate the actual wires, which tend to look more like 
lines. That is the reason we kind of refer to them as lines, 
lines of wires . 

0 * Referring to the columns now that you have just described 
as zero through 9 and A through F, to what do they correspond 
on your drawing. Exhibit 384? 

A- They would correspond to the blue wires marked columns, 
or "COL " on the drawing, and they are labeled 1 through 4. 

Q- In other words, they are columns here on Exhibit 53 and 
they are columns on your drawing 384? 

A. That is correct. 

Q. You called them lines. That is why I became confused. 

these vertical rows, beginning with mux zero 

and working from right to leff « .o ■ 

left, ending with mux F, are they 

described as columns in the „ 

the nomenclature of the matrix? 

A- Yes. One other thing we 

dn t mention is there is a 
second single row just above th. i 

amps, and that is where I 

placed the digits. 

^ain as I mentioned th(3 

lamps for each digit, but i t w ^ aCtually seven 

rows tinro t neces sary to draw seven 

rows since all the digit s egraents 

re tied together. 

At the l eft edge Vo 

first player, most si gn if icanf U 030 366 Lt iS marked 

ant to le , st .. 


Frederiks«n - direct 
Q That is MS D in parentheses, right? 

A. Yes, to the least significant digit, LSD. 

Ball in play is next, and then the second 
Player's scores were inserted there. 

Then we have the match 10' s. The other match 
v;as always zero, so that wasn't in here, just the 10's 
position, and then the credits are indicated here as well, 
the 10' s and units credits. 

These are how we used up the 16 digits that 
were available for the Flicker. 
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a This was, as I think we said, dated December 1974 , and 
I apparently didn't ask you this question. 

Does this chart depict the arrangement used in 
the Flicker as that machine existed on September 26, 1974? 
Yes. 




it? 


I show you now Plaintiff's Exhibit 30. Can you identify 


^ Yes, this is the program essentially as it existed at 
the time of the demonstration for the Bally Flicker. 

Q- Is this the program that you submitted as part of your 
original patent application? Can you tell US that? 

I believe so. 

° 0311 y ° U 6Xplain this Program in very general terms 

briefly? the uninitiated ,■ ^ • 

' ls completely unintelligible. 

A- This is actually the wav + 

we Wr ite a program, and 

it consists of what they call 

rcputer mnemonics or little 
shorthand words for the different r 

to do# yPGS ° f thin ? s that you want 

For example, 3tarM 

r- **• . » hich ir the very top ° f the 

called "Main Program - 9 Con,n,ent next to it 

nas an riM. Th ,. ^ 

immediate" from a register S f ° r " fetch 

9 t6r Se t, the first . 

register pair. Z re 9ister pair, IP, 

One of the insf 

-*-ns tructio 

from there is JMS , and = . 115 that is a cou P le down 

nat Stana- . 


and * for "j 


ump to sub-routine. 


2 


direct 



Frederiksen - 


2M 


So this is a way of helping a programmer 
remember what he wants to program by giving him little 
mnemonic codes to remember them by. We write the program 
using those codes. This program then is run through the 
computer, called an assembler, and it takes these English- 
looking codes and converts them to the actual machine numbers 
that are the real program, and these numbers are then pro- 
grammed into the PROMS. 


-I 

* X i 


1 bl 
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1 Ql I now show you Plaintiff's Exhibit 54 




Can you identify that? 


3 A. Yes. 


4 0- What is it? 

5 A- This is the production version of the Bally Brain that 

g 

was proposed for use with the Flicker pinball machine, 
different from the Bally Brain, which is a prototype computer 
8 which has the E-PBOMS. This has actually now the final ROMS 

g 

that would be manufactured by Intel. 

a Perhaps it is clear enough to the Court already, but 
would you state the difference between E-PROMS and ROMS? 

A. The E-PROMS are electrically programmable. m other 

13 words, there is a part that- 

tnat already existq 

y that you can put 

14 electrical currents into anH n r« 

Program the numbers that we need 

15 now into those parts and put h,. 

Put them mto the computer. Those 

parts are very expensive an a tt 

„ f h . „ ^ arS n0t ^ally practical 

for high-volume production at i 

18 ' 3t l6aSt not ^ that day. 

What, rather, Was done tt 

19 to Prototype a machine. The 6 E_PR ° MS 

“ and you were satisfied that t h ” ^ ^ ^ Pr ° duction 

code wa^ .. u . 

21 would send a copy of that y ° U Wanted ' y° u 

1 uiat code bott 

22 paper tape, to Intel. " ^ E ~ PR0MS and the 

Intel thGn w °uld mak 

24 talked about silicon yesterday & 9 maSk * N ° W ' “ 

25 program on your own D ar-t hSy Would actually print the 

tS ' a *d these 


are called now ROMS only 


2 23 
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1 since they are not programmable any more. 

2 Once they are fixed* they are fixed for all 

3 time. You cannot correct it. Those ROMS then would be used 

4 for the high volume production, and they are a much lower cost. 

5 Q. Will you explain what part the paper tape plays in this 

6 process? 

7 A. Well, as we mentioned that this program was converted to 

8 a bunch of numbers and it is programmed into the E-PFOMS. 

9 The E-prom does represent the program* but there . is a risk 

10 that a bit for something might be lost. Since you are going 

11 to manufacture thousands of pieces, it is a common practice to 

12 dump it into a more secure form. One of those forms is a paper 

3 tape code, which has the same numbers, but it has some 

4 additional numbers to tell vmi ,, 

tell you where the code belongs in the 

5 part and a check sum to allow von tr, m , 

™ y° u to make sure that the 

6 numbers did not get distorted. 

so there .ere some additions! check features 

8 on the paper tape. The paper t a „~ . ^ 

p r t,pa is something that 

’ C °”° 0££ o£ * teletype eachine. It . „ 

ls ab °ut an inch wide. 

3 It is a piece of paper, and it 

l in it th t actually a series of holes 

1 in it that are punched by th» .. 

2 the nuinh , let ype representative of what 

2 the numbers are that y ou wigh 

to demonstrate. 
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& Was Exhibit 54 prepared by you or under your direction? 

A. This document was prepared by me personally. 

& When did you prepare it? Was it before or after Septem- 

ber 26, 1974? 

A. To the best of my recollection, this occurred before the 
demonstration and occurred before the prototype computer was 
built. This is how I modeled the Bally Brain from the target 
production computer. 

Q After the demonstration to Bally on September 26, 1974 , 


did 

Bally 

A. 

Yes . 

ft 

Did 

A. 

No , 

ft 

What 

to Bally? 

A. 

No , 

ft 

Did 

A. 

Yes , 

ft 

You c 

A. 

It Wc 

ft 

Did } 

your 

sys te 

A. 

Yes, 

ft 

Tell 


;spect 


bid it acquire the invention in 1974 or 1975? 


■ 9n machine s . 


f 258 
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1 A. I had designed a machine for Mirco. 

2 0- That is spelled? 

3 A. M— i-r“C" 0 ^ which used an F~8 microprocessor. Using again 

4 a smaller design of the F-8 microprocessor system proposed 

5 from Mirco, I designed a home game for Bally called the Bally 

6 Fireball. 

7 0- What became of the Mirco design? 

8 A. Mirco wanted to change the microprocessor, and they did 

that or they ran some units and then terminated their project. 

10 Q. What occurred with respect to your relationship with 

11 Mirco? 

A. our relationship with them was also subsequently termina- 

13 ted. 

14 & Turning now to the Bally Fireball 

Y * lreb aH, you said that was a 

15 home machine, correct? 

16 A. Yes. 

17 0- Wherein did it differ 

18 ° m thS arcade ~type of machine that 

18 we see in the courtroom? 

19 k xt did not have a coin ^ 

a coin door or* +-u ^ 

on mi h coln mechanisms . 

20 Tnat was not required in a k 

n a home unit. 

21 

It also h a a c 

a fewer muv i ,• 

22 it a3 oo<=+- nes - We tried to make 

it as low cost as we absolutely 

23 a Doe* 1 -hat- c °uld for a home environment. 

j- uoes tnat mean it ha^ * 

u fewer larr> 

24 and solenoids? 9 switches. 


25 A. Yes. Its matchment Conf . 


gur ation was 32 lamps, 32 
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kib v 


switches, and 8 digits. 

Q Was it less rugged in construction than the arcade kind 


of machine? 


A. From a ruggedness point of view. It may have even been 
more rugged. It used some newer design concepts, such as a 
printed circuit playfield, which allowed better volume pro- 


duction . 


It used the same steel legs, the same kind of 


cabinet construction, the same playfield element, the same 
flippers and thumper-bumper and what-not. So I would not 

characterize it as being less rugged, just simply less 
expensive . 

Q id the Fireball use the multiplex matrix system that 

you have described in your testimony? 

A. Yes . 
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(Brief interruption. ) 

BY MR. TONE: 

Q Mr. Freder iksen , I hsve handed you Pleintif f s Exhibits 

426 , 4 02 and 427 . Can you identify them? 

A Yes . 

Q Tell us what they are. What's 402? 

A 402 is a schematic of the electronic assembly for the 
home Fireball machine. 

And 426 is the service manual for the pinball 
machine for the home. 

And 427 is one of the original programs for 
the pinball machine before it was a Fireball. It was ori- 
ginally called Hocus Pocus. 


Q 

A 

Q 


But that 
Yes. 

Its name 


was the same design project? 


was changed at 


some point from Hocus 


Pocus 


to Fireball? 

A Yes . 

Q Will you look at the 
402; would it be correct 
depicts the hardware for 


schematic , Plaintiffs Exhibit 

Say that that schematically 
the Fireball? 


A Yes . 

Q Can you tell us — 

the -- looking at that s 
recollection -- with the 


y o u 

°mpar e that hardware with 

che mati c 

needed to refresh your 

ha rdbali ^ 

°f the Flicker, the 
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electronic Flicker, Plaintiff s 333? 

A The computer itself is on the left side. It's called 
the CPU, with its memory elements below it, PSU-1 and PSU-2, 

PSU stands for program storage unit. It's 
the same thing as the ROMs in the 4004 system. 

It also shows the solenoids in the bottom 
righthand corner, the playfield solenoids. 

It shows, I believe, the lamps on both the 
lower playfield and the upper playfield, in the upper 
righthand corner, and how they're connected into the matrix, 
showing the matrix that they're actually connected in here. 

It shows the lightronics displays, or the 
digital displays, just to the left of the lamps. it's 
called lightronics, DL6830 . That was a custom 6 _ digit 

display, lightronics display that we ordered. 

their segment was connections to 
their column connections downward. 

th d . The ” "* S °" e ° th “ •>—*., P-or example , 

the drivers that were used are 

Shown ln the left side. 

Those little triangles i n th „ 

actual drawing refer to the 

power devices, but, you know 

a typical example of one. / ‘ ^ ^ dr *” 

the schematic, and we show th^ ^ ^ ^ ^ left 

the types of drivers that det ail of each one of 

nat we Use f 

elements and solenoids and ^ P ° W6ring the actual 

wh ^tnot 
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The power supply itself is in the bottom 
righthand corner. 

Now, there is a peculiar difference here over 
the Flicker, that the sound effects were generated in soft- 
ware. These are now computer-generated sound effects. 

And so in the bottom righthand corner you 
can see that there's a speaker. And the speaker replaced 
the chimes that were in the Flicker, since the speaker was 
much lower cost than that chime assembly. 


There's some switches shown also up in the 


matrix area. 

Q The matri 


x 


area, will you locate that for us physically 


on the document? 

A Lower playfield, that's i 
ner . 


n the upper righthand cor- 


There's two areas: One labeled "the lower 

Playfield" and one "the upper pl „ 

* ayrieici - The one just to 
the left there is the lower playfield. 

Notice that i n th _ - 

. _ thS far ri< 3 ht ^de that there 

is the two — these series of thi 

„ “mgs that look like paral- 

lei lines. Those are the s • 

down into the microprocessor p ^ C ° m8 

— *»»*. Again. they , re ltM ”- 

shown on the matrix. 

And so this machi 

and dioifc 06 lamps and switches 

ana digits on this matrix 


* 
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Q Except for the features you have described as dif- 
fering, was this substantially the same hardware from a 
schematic standpoint as the electronic Flicker? 


A Yes. 


MR. TONE: May I confer for a moment, your Honor? 


THE COURT: Yes. 

(Brief interruption.) 

BY MR. TONE: 

Q Referring to Plaintiff's Exhibit 402, Mr. Frederik- 

sen, will you describe how the microcomputer scans through 

the matrix to activate the lamps and digital displays and 

switch - and sense the switchesP Walk us through that. 

» First of all, we have to find out where the column 
drivers are. W, oa„ f ind those by „. t ^ 

the bottom of the digital displays. It . a the . 

r s the lightromcs 

Part that we talked about, those boxes 

Doxes a t the top center 

Of the schematic. 

You can see 

y go down to a part -- 

Q Would you point to 

— to it. i this* fhat 1 "° ld y °" r 

tha t will help me , at leaq ^ 

A (Witness indicating) t- 

Q Thank you. 

A Those indicate the 

c °iumn a 

ur i ver s 

we noti Ce that th 

coming off that column d Pp , ^ ' S eight wires 

t!C °der , . 

lch is marked as a 7445. 
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Nov/, those column drivers go to the light 
displays here; they also continue on and go out to the 
external matrix. 

Now, there may be some confusion here be- 
cause the columns are now going to become rows. If you 
notice, they go to the right, from that part; they go 
through the connector -- that's what that big line of 
numbers is — 


Q Hold yours up and point out the connector to us. 

A Okay. The wires come off of this l-of-8 decoder; 
Ihey go through the connector here, this line of connec- 
tions here; they go into the lamp matrix -- 

Q The line of connections is about two-thirds of the 
way across the page and is vertical. 

A Yes, and showed with dashed lines. 

That shows » 

that we re going off the electr 

board, now, to external connections. 

Thea “ “ hOWS the as now rows „„ t 

way, or vertically, to show you th „ n 

6 Colui ™s. And then if 

you'd hold it that wav , 

1 looks quite clear. 

Now you can see 

off their rows, hack to the “ ^ la " P "°" C °” 

™ «P. -ha 

° ‘o the lanp __ 


ic 
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(Brief interruption. ) 

MR. TONE: Your Honor , I was asking myself why 
we have such a small version of this. And I 'm told we do 
have a larger version, and I'd like to put it up, if you'll 
give me a moment to do that. 

THE COURT: All right. Why don't we take about 
a five-minute recess. 

MR. TONE: All right. 



PI 
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(Brief recess.) 

MR. TONE: Your Honor, we are remiss in not having 
had a blown-up version of Plaintiff's Exhibit 402 that we 
could all see and that could be read in the courtroom when 
the witness began to give his explanation. 

I would like to hear that explanation again, 
with the witness able to point to the chart. I have asked 
the court reporter to be available to read it in case your 
Honor would prefer that, or would you prefer to just have 
the witness go through it again? 

THE COURT: Well, I listened to it, and to the 
extent that I am understanding any of this, I think I under- 
stood that as well as I did anything else. 

MR . TONE : All rUki 

11 lght ' 30 we will just pick up 

where we left off. 


THE COURT: Jnef 

9 ahead and pick up where you 

left off . 

MR. TONE: All right. 

THE COURT: I 

' it would be unrealistic to 
think that more than a fraction of 

, hls ls comprehensible 

to me, and what fraction thaf • 

13 is anybody’s guess, but -- 
MR. TONE: Your Honor and I a 

THE COURT: - my similarly situated. 

my understand • 

by the size of the exhibit ^ W3S n0t dlmin;lshed 

MR - T0NE: AH right _ 
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THE COURT: It is diminished by the size of 


my 


brain . 


MR. TONE: All right, thank you. We will go 


ahead on that basis. 

BY MR. TONE: 

Q Do you remember where you were, Mr. Frederiksen? 

^ Yes, I believe so. 

All right, go ahead then, using the blown-up version 
of the exhibit. Plaintiff's 402. 

A The larger grouping helps me quite a bit since I was 

having a hard time making out some of the fine detail in the 
matrix area. 

right, if you need to back up to clarify anything. 
Please do sc and then go on „ lth the explanal . ^ . 

A I would like to suggest fhnf nn. 

West that this is a logic schematic 

intended for service, and so it is lajd „ 

is laid out as the lamps 

and switches are laid out on th„ a 

n the playfield and back box. 

So I would liko . 

° P ° lnt out first where the 

clusters of things are 

tQ S We talked ab °ut that we had 

to organize the matrix i n cl Usters . 

ing. ° r conven ience of wir- 

The Playfi eld 

There were two printed cir ° f th6Se tW ° boards * 

^ cu i t ]^ 0 

and switches on on the m r<3S t0 PUt 311 the lam P s 

pia yfiel d . Th(=a 

that we could not afford th reason for that is 

larqe 

y amount of hand-wiring 
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to wire up all these switches and lamps on the bottom of the 
playf ield . 

We used two printed circuit boards since the 
playf ield is very large and we just didn't want to make a 
board that huge. So we broke the playf ield into two pieces. 
Those two pieces are called the lower playfield printed 
circuit board and the top playfield printed circuit board, 
but this whole zone here is the playfield. 

Q Being the zone in the upper righthand corner? 

A Yes. Now, the back box, on the other hand, has one 

electronic Pc board that contains the computer and it con- 
tains a couple of setting switches here, as well as some 
1 amps . 

So we also have some of these components 

that are part of the matrix in th P k v u 

1 the back box. so if there 

is any confusion here, it worn a k 

would be in that the matrix is 

kind of split up in these thr P « 

tnree zones. 

^ u t c °ntinuina ai 

.. ng Wlth the explanation, 

I said that as we have been t^v 

lng that the columns that 

are now horizontal here 

are normally verti^i 

. . . . y ver t ical , and so it 

might be easier to set thi c 

, ° n edge to demonstrate that 

to correlate it a little ■ 

c as ier . 

Q You may do that. 

A Now you can see that 4 .^ 

field and the lamps on tha , ° n ^ l0W6r Pl3y “ 

1 0 W 0 -I 

Playfield are organized 


25 
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in columns, and we can see, as a matter of fact, that 
there is one, two, three, four, five, six columns associated 
with this lower playfield, and we have one, two, three 
rows of lamps and we have two rows of switches here. 

Now, the upper playfield doesn't have nearly 
as many elements, but it does have some of the rows extended 
up there and five lamps and I believe we are seeing about 
seven switches. 
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Now, there is one little switch here that 
is all by itself. It is called the ball return. That is 
not on either of the printed circuit board. It showed 
off the boards altogether. That is wired up and plugged 
in electrically. 

This ball return is the switch that the 
ball activates when it falls out the bottom of the cabinet 
and gets kicked out again for you to shoot again. it is 
removed from the printed circuit boards. 

On the back box now where the digits are, 

we have this digital display. We also have some lamps 

associated with things like game over and whatnot, or in 

tilt, other things of that nature. 

There are a mnri ^ 

a couple of switches in the back 

box but virtually no switching a 

itching done m the back box. 

Those are just setting switches. 

We have, of course th. 

' the computer in the 
printed circuit board as we tsiv a 

e talked about. 

1 can turn this back a • 

ack again now. 

We have also the sm 

ne solenoid drivers. This 
piece down here is separate f rom 

in this zone at all, and th± matrix. It is not up 

the playfield solenoids. “ 9063 " ^ ^ 

Q The piece down here is 

AS '445? 

A Yes. 
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Thut is something like 3 . one-of - eight de- 
coder , again, to give us this ability to have only one 
solenoid on at a time. 

We can see that it connects the ball ejector 
and the different slingshots and the thumper -bumper and 
the flippers. 

Q All of which are playfield solenoids? 

A Yes. These are playfield solenoids, connects up 
those . 


aiso, tne rlipper; 




these solenoids, but they are not connected back into this 

zone. They are turned on permanently, and the rest of the 

elements I believe we talked about. 

Q Now, will you dGscn'hp u _ T 4 -u 

y “escribe how the microcomputer scans 

through the matrix to activatp 4 _ K t 

activate the lamps and digital dis- 
plays and sense the switches? 

A Yes. The column scannino i = a 

nmg is done by the parfc labeled 

Q-280. it starts at what i s laho1 . 

labeled pm 1 and continues on 

through what is labeled pi n 9 

Upon reaching pin „ . . 

<■ it will scan back to 

pm 1. 

The pin numbers ref 

on tK. part, and lt „ ay a<>t *" “* P*» 

in nature, but they are in th . g . SSarily be sequential 

, lns tance. There is one 

number missing. it is No _ g r iS 006 

am mentioning it so you 
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are not confused by that 


This is equivalent to the columns that I 
had described earlier. These are 

Q To make them columns, it ought to be turned on the 
long axis, vertical? 

A Yes, but these are basically from a schematic point of 

view where we put our column drivers. 

The row drivers for the lamps are right down 

below it, and it is the four wires that go to a series of 

drivers now that drive the lamps, not only on board, but 

it goes off board and drives the lamps off there as well. 

Notice that in the lower playfield only three 

of the four lamp wires are connected there. The fourth 

lamp wire goes to the upper playfield to kind of cluster 

these lamps together. This is Dari- ■ , 

ls part ° f this physical clus- 
tering that is important to optimi^ ■ ■ 

t mi ze the wiring layout. 


25 
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The digit display comes out of wires off 
the computer up to a 7 -segment decoder. We actually give 
it a binary number, which only requires four wires, and we 
convert that to a 7— wire through a logic decoder , and that 
is the part labeled Q-260. 

Now, that goes through a LED driver, light- 
emitting diodes. These are the red type of displays that 
are actually used on the Flicker itself, and drives them, 

the six, 7-segment displays located on the back box printed 
circuit board. 


So we see that we had the column drive, 
the digit drives and the lamp drives. We have the digit 
and the lamp rows and the column drives which are strobed 


around . 


Now, the switch* 


les are kind of buried in the 
lamp matrix, as we explained before. 

switches. It comes into the 

labeled Q-285. 


Here is one row of 
computer down here on the part 


The second row =, i 

Iso comes in down there, and 

there is a row of switches on 

hS upper Playf ield , two 
rows of switches on the UDD(Jr , 

fh , h Playfieid, and they go to 

the other two inputs on 

tne computer c 

f ’ So we can see there 

are lour input wires for th 

playf ield as well. S C ° ming off the 
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Now, there's some switches onboard that are 
put into the matrix directly. These are the test switches 
or the operator setting switches or the 

switches; they are also connected into the switch matrix. 
MR. TONE: Your Honor, excuse me a minute. 


(A brief interruption.) 


BY MR. TONE: 

Q. Mr. Frederiksen, would you make an explanation of what 
occurs from the time a ball hits a switch, that activates 


other elements of the game. 

A. Okay. 

& Just take it -- assume a ball hits one of your switches 
and then follow through from there and tell us what happens. 
A. Let's assume that a switch S-ll, located in the lower 
Playfield, is activated. That's in the top row, it's 
easiest to locate on a very small drawing. 

It that s w itch to ~ a _ 

s closed, we will detect 

that upon scanning. For example the ♦. 

f the top wire on the lower 

playfield matrix is a scan wire that t 

hat has to be activated, 

which is on that part Q-280, the e ■ 

the ^rst pin or the top p . n> 

And so . aq t ™ 

Gn lQned ' we sequentially 

activate these pins. 

Let's assume 

e ' now, th^h 

at We come around to 

pm 1 and activate that 

means 

. . J that power will be 

applied to the top of the switch- 

1 b the switch is closed. 
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power will go through the switch and come out the bottom -- 
come out the bottom on one of the switch rows. 

And that goes into the switch input logic 
here, and activates it, and then can be read by the computer 
a s a switch closure. 

We had to be in that column to read that 

switch . 

Now let's assume as a result of that switch 
we want to activate the left slingshot. Let's say that 
was the switch associated with the left slingshot. 

The computer then would read the switch and 
make sure it wasn't noisy and make sure it wasn't previously 
acted upon, so that you don't do it twice. 

And if all this is true, then the computer's 

program goes into a routine that - 

mat says, "Turn on the solenoid." 

It will then output the solenoid number to 

this decoder, this l-of-8 decoder „v, • K 

ecoaer, which is not very much 

different than the 7 — segment 

9 t decoder used for the digital 

displays, except that only one can k 

can be on at a time. 

And if it were the . • 

loft slingshot — if j 

don't make a mistake here - 

it would turn on the wire 
labeled 4 here; then when that- f 

th *t turned on, it would turn 
on its power device and actual l 

y actl vate now the left 

slingshot . 

It has to do this 

er V guickly so that the 
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ball doesn't get out of the area before it gets a chance to 

kick it with a slingshot, for example. 

Is that what you were looking for? 

0- Yes, that covers it. 

Will you now describe, at the risk of some 

repetition, but while you have that matrix multiplexing 
arrangement before you, how the matrix is cyclically and 
sequentially scanned, and show it with the pointer. 

A. Now, the columns are rows; and not to have to turn 
the drawing again, we would actually start by activating 
the top row. 

Q. Turn the drawing. It would help, I think, to have 

the same arrangement you had with your schematic drawing. 

fl. It makes it easier, since columns aren't rows now. 

Q. Right. 

A. We would activate the l pff 

6 left column here first? and 

then we would go in sequence down 

quence down these columns. Column 1, 

2 , 3 , 4 , 5 , 6 . 


Q. Now you're strobing. 

A. Yes, we're strobing. w P 

ivate these sequentially, 

one at a time, and only one at = . 

c a time . 

You also notice that tt 

there s actually eight 

columns, but only six of thnm 

’-Hem get ^ , , • 

his particular matrix; 

the seventh column is now an*-- 

QL *-ivated 

9 ana that goes to some 

onboard lamps on the backfiela 

lb goes to the onboard 
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lamps in the backfield only, as a matter of fact 
eighth one also goes to the back lamps. 


and the 


And so the seventh and eighth columns are 


just for the back zone. 

And then it goes back to Column 1 and starts 
scanning the lamp matrix on the playfield again. 

And it has to do this sequentially and, very 
similar to that demonstration that I showed earlier, it has 
to do this quick enough so that you don' t get the lamp 
f 1 icker . 


It has to be faster than this approximately 

60 cycle rate. 
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0. From 


looking at that illustration, can you have more 


than one matrix? 


a m^t-rix, but you could have more 

A. This is a singular marrix, j 

than one matrix. 

0. Does one of the PSU chips also contain a RAM? 

A. The PSU chips are primarily ROM, and to the best of 
my recollection, the RAM content was actually contained 
in the microprocessor element itself. It had a large 
number of internal registers. 

This is just to the best of my recollection. 

I don't have the book in front of me, but the RAM element 
actually -- 

Q. You can't tell from that schematic? 

A. No, but I believe the RAM elements were located inside 

the CPU. These program storage units were really just the 
ROMs , just the program. 

The RAM element- 4-’h = .+. ■; 

ent that is shown on the Flicker 


is actually, I think, contained in 


the CPU in this one now. 


Q. Would you then resume the qtena , , 

stand, Mr. Frederiksen, and 

look at Plaintiff's Exhibit u' 

‘ Lb ' w hich is the Fireball 

standardized test procedure. 

Does that exhibi p 

accurately describe the 

electronic operation of the 

F lteball pl „ ball 


25 


Yes, it does . 

What did Midway do with 


y Ur p ireball design? 
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• j i+- was the Hocus-Pocus design 
A. Originally , as we said, u 

_ - . n i ue was tuned up for Fireball 

and the actual final play value 

and then they manufactured it. 

As a matter of fact, they manufactured it 

with several kinds of artwork, which is the unusual case. 
Normally a different artwork would be a different game. 

With the Fireball, it had three or j_our dif 
ferent versions with completely different artwork, but they 
were all the identical game. 

Q. Those games were manufactured and sold by Midway or 
Bally? 

A. Yes. 

ft Approximately when did the sales of the Fireball 

begin, if you recall? 

A. I don’t recall exactly. 

Q. Aside from Bally and Miroo h -i a 

* uirc °, did you show your invention 

to anyone else in the period 1974, 1975 ? 


A. Yes. 


Q. To whom? 


I showed it to a vendor t-haf u ^ 

that had come in to sell U i 


some microprocessors. 


Q. The name of the vendor? 


There were two vendors. Qne f 


of course, and we subsequently u 
and another vendor was Rockwell 


them was Fairchild, 


Se d their microprocessor. 


25 
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ft 

You 

used the Fairchild microprocessor 

on what? 

A. 

The 

Fairchild microprocessor was used on 

the 

Fi r eba 1 1 

game 

for 

Bally/Midway . 



& 

You 

mentioned someone from Rockwell. 

When 

did that 


showing take place? 

A. To the best of my recollection, it occurred in this 

1975 time frame. 

Q. Do you recall when in 1975 or can you pin it down 
any more than that? 

A. It occurred at a time very much before we were ready 
for production with the Fireball since it was considered 
as an option for implementing that machine. In fact, I 
also remember considering it before I even selected the 
Fireball for Mirco, so it was before that time, 
ft You said the Fireball for Mirco. 

A. I mean, excuse me, the F-8 , the Fairchild part for 
Mirco . 

So If was befnrp •*. u • 

ior e that time as well. it 

was just around the time that we 


started contacting Mirco 


-2 
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can't fix it on the calendar r thou,h ? 

Not now. I can’t recall- 

, where you showed your device 

Who attended that showing where yo 


or showed your system? 

m for Rockwell and then a factory 

A. The local representative tor 

representative for Rockwell. 

ft Do you recall the name of the local representative? 

A. I believe it was Allen Peterson. 

ft Do you recall the name of the Rockwell factory repre- 
sentative? 

A. No, I do not. 

ft What did you tell them or show them? 

A I told them that I wanted to build a pinball machine 

using a microprocessor and that theirs might apply. 

They came in asking us if we would consider 

using their part. So then I showed them on the board in that 

new facility now -- and this is diffprpnf 

a uirrerent than the conference 

room blackboard that I used. it io „ , . 

LZ ls the same blackboard, but 

now we have moved it to the new facility 

ft The new facility being where? 

A. This is the assembly facili*™ ^ » 

acuity of MCI around the corner 

from the original conference ^ • 

°° m dlsc ussions we had back in 

December the previous year. 

ft Still in Milwaukee? 

A, Still in Milwaukee, iust- 

* ar ° und the corner. 
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, , ..u-t I had intended doing with 

I showed him what j- 

, . u .,,*<= already implemented in 
the pinball machine now, which was airea y t 

t t believe , by this time, and 

conjunction with the Flicker/ I 

as far as the number of 

told him what my requirements wer 

lamps and switches and digits. 

He then said that he would take the information 

back to his factory applications people and they would pre- 
pare a proposal for us as to how the microprocessor would work 
in conjunction with our system. 

ft You said you explained your system to them with the aid 
of the blackboard? 

A. Yes, I did. 

& Did you ever talk to them after this first meeting? 


A. Yes, I did. 

a What, if anything, did you tell them about your patent 
application? 

A. I had warned him at the time that we had filed a patent. 

At the time that I had warned him, I am not sure whether the 

patent had already been filed or not 4 - . 

notf but it was imminent to 

be filed, if it had not just been fn ^ 

J been flled - and I had thought 

that would have been at the 

time sufficient verning to prevent 

them from doing anything blatantly ^ 

y witn the material I was 

giving him. 


confidential 


I asked him of COu 

' to keep the information 
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1 0* What was the subject of the later communication you had 

2 with the people representing Rockwell? 

^ A* Some time later they came back with a proposal using 

4 their parts, which apparently was prepared by an applications 

5 engineer now at the factory itself, and after showing me the 

0 

Parts and now subsequently having seen the Fairchild part, 

which I preferred, I told them that I was not interested in 

8 their part and said that I liked the F-8 better, which is 

8 the number on the Fairchild part, and that we were going to 
10 go that way. 


5 11 
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Q. Was the patent issued ultimately? 

A* Yes. 

0- What was in June of 1978? 

Yes. 

6 I think you told us that that patent was ultimately 

acquired by Bally Manufacturing Company? 

A. Yes . 

0- Corporation? 

A. Yes . 

& When did Bally acquire title to the patent? 

A ' They acquired title to the patent in conjunction with 

the purchase of Dave Nutting Associates several years later 

a Dave Nutting Associates was a corporation? 

Yes. 


A. 


Q. 


A. 


Of which you were a 50 


percent owner approximately? 


Yes . 


Q. What consideration did 

Bally pay for the stock of Dave 

Nutting Associates? 


A. 


50,000 shares, each of Us , whi 


dollars each. 

Q. That is 50,000 Bally shares? 

A. Yes . 


Ch amounted to a million 


0- In exchange for your 


A. Yes. 


DaVe Nu tting Associates? 


MR. TONE: All ri ght> 


Ma V I have 


a moment to 
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1 confer, your Honor? 

2 THE COURT: Yes. 

3 (Brief interruption.) 

4 MR. TONE: At this time, your Honor, we should 

5 like to offer the following exhibits that were identified 

6 during the direct examination of Mr. Frederiksen: Plaintiff's 

7 Exhibits 3, 7, 8 , 9, 10 , 11 , 15, 17 through 23, both 

8 inclusive, 25-A, 25-B, 26-B, 28, 30, 45-A, 45-B, 49, 50, 

9 51, 52, 53, 54, 326, 328, 332, 333, 384, 402, 426, 427, 

10 and 428. 

THE COURT: They are all received. 

12 (The documents marked for identification as Plaintiffs 

Exhibit Nos. 3, 7 through 11 , 1 5 , 17 through 23, 25-A, 

25_B ' 26_B ' 28 ' 3 °' 45 ~ A ' 45 " B ' 4 9 through 54, 326, 

328 ' 332 ' 333 ' 384 ' 4 ° 2 ' 426 through 428 were received 
16 in evidence . ) 


18 your Honor 


MR. TONE: That concludes th« a- 

the direct examination. 


MR. LYNCH: Your Honor t 

' 1 Would ^ke to object to 


20 several of those exhibits. 


THE COURT: All r ight . 


22 objection 


assumed there was no 


23 MR ‘ LYNCH: 1 kno * that 7 

24 g — i cannot remember the two a ° d 9 or 7 and 

~~ 7 and ft -#-u 

25 that I would certainly want • ' heSe dre sketches 

lt under 


stood that I do not 
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regard them as evidence. They are reconstructions . 

THE COURT: I understand what they are. I mean, 

all the exhibits are received for what they are, and that 
i s clear . 


MR. LYNCH: That is fine, your Honor. 

THE COURT: All right, they are all received. 


CROSS-EXAMINATION 


BY MR. LYNCH: 


& Mr. Frederiksen -- your Honor, initially, I would like 
it understood that it is agreed with counsel for the defen- 
dant that the claims that are involved -- there was an agree- 

Pri ° r t0 trial - the that are involved in this 

litigation and which are 

are asserted against the defendants, 

some against some defendant q 

fendants , some agai„ st only one defendant _ 

as I understand it, without netting * 

^ 9 tlng t0 that are Claims 

5, 46, 47, 48, 49, 51, 53, 54, 55, and 9 5 

MR. TONE: That i e 

correct, and I have advised 
Mr. Lynch and Mr. Coldenberg, your ^ 

that we may be able to reduce th ' a -ticipate 

- soon as we have made . dec . * ^ ° f ^ 

ae cision on 4-u. . 


counsel and advise the Court 


>n on that, we will advi: 


25 
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THE COURT: Very well. 


MR. LYNCH: That is fine, your Honor. Anything 
that reduces the matter will be acceptable, but the agree- 
men t is, as I understand it, that those are the only claims 
ln issue. And if liability is not proven with respect to 
those claims, then there is no liability under the entire 

MR. TONE: That is my understanding of the 
arrangement made with Mr. Katz and Mr. Schnayer. is that 


MR. KATZ: Yes. 

THE COURT: Verv well T+ - • 

very well. It is so stipulated. 

13 BY MR. LYNCH: 

14 Q. Mr. Frederiksen, -just so 

' 1 st so we can get some perspective 

15 on the dates that we have talked w 

aUM " bo » t h ore, you demonstrated 

16 your Flicker game to Bally personnel • 

e l m September of 1974 

17 correct? ' 

A. Yes. 

9 You undertook 

1975, correct? sometime in 

A. Yes. 

22 ^ That arrangement with Mir 

c ° was genera 1 i 

23 correct? 1 *-Y unsuccessful, 


an 9ement with Bally under 
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1 which certain home games were undertaken and constructed, 

2 correct? 

3 A> I believe that is the time frame. 

4 & Those home games did not hit the market until the 

5 latter part of 1976, correct? 

6 A * I believe so. 

& About two years after the first demonstration of Bally, 
3 just about, correct? 

3 A - Yes. 

10 & So it was two years before anything even resembling a 


11 successful exploitation of yo 


your invention occurred? 


12 A. No . 


13 & What occurred before that? 


14 The F ~ 8 implementation qiven tr, m- 

given to Mirco was virtually 

15 identical to the P-8 implementation that w ■ 

xun rnat was in fho m — 


16 ball. 


17 ft 


The P-8 implementation i n 


18 A * If by successful y 


was m the Fire- 


Mirco, was it successful? 


19 ful, no. 


ean produced financially su 


ccess- 


20 ft Was it ever produced by Mirco? 

21 K In Prototype volumes, yes 

22 0. Was an P-8 version produced k. 


ced by Mir 


C °, Mr * Frederiksen? 


25 


to 
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Q Mirco produced the device with its own design, correct? 


A Yes, 

Q A 6800. Is that correct? 

A Correct. 

Q And so the first commercial exploitation that could 

even be remotely called successful of a design of yours 
occurred two years after the demonstration of Bally. Cor- 
rect? 

A Yes, commercially successful. 

Q That could even be called remotely commercially suc- 
cessful . 

A Yes . 

Q Now, you've spoken a great deal about many aspects 

of your invention. And you defined it as matrix multi- 
plex ing . 


A Yes . 


Can one multiplex without 


A Yes . 


a matrix, Mr. Frederiksen? 


Q Is that part of your invent! 
A No, I don't believe so. 


° n ' in a Pinball game? 


Q So it is multiplexing hv ™ ■ 

, „ -Wining switches, digits 

lamps, the various items ' 

“ " USt activated in a „atri* 

correct? matrix. 


24 A Yes. 


25 Q if -- by maintaini 


lng eve rythi 


n< ? in a matrix you only 
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need a driver for each column, correct? 

A No . 

Q Well, I mean, you do need a driver for each column. 

A Yes . 

Q And if you have a driver for each column and you 
have everything involved in a matrix, you save drivers. 
Correct? 

• A Yes . 

Q Now, you indicated that multiplexing without a matrix 

is not part of your invention. 

I'd like to refer you then to the patent. 
And let us talk about the claims -- if 


we can find th< 


claims . 


you? 


A No . 


D ° Y ° U haVS a c °Py of the patent before 


MR. LYNCH: Your 

1 H ° n0r ' 1 ^n't know if the 
Court received a copy of Exhibit 3. 

the COURT: I haven't • 

t received that yet ran 

don't you give me your -- ' Why 

MR. LYNCH: This is P1 

"“"tiff's Exhibit 3 

THE COURT: A llrl , ht> 

- hank you. 

I mean, r Ve ro 

r eceived it k, +. 

looked at it vet ' ^ ut 1 haven’t 


I L C ' * 


looked at it 


yet . 
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BY MR. LYNCH: 

Q I place before you a copy of the reissue ' 441 patent, 
which is Plaintiff’s Exhibit 3; and claim 45 is the first 


claim in suit. 


Do you have claim 45 before you, Mr. Frederik- 


sen? 


A Yes, yes, I do. 


MR. LYNCH: May it please the Court, your Honor, 
I appear to have lost -- 

(Brief interruption.) 

BY MR. LYNCH: 

Q I,m Placing a blown-up copy of claim 45 on the easel, 
also for ready reference. 


A Yes. 


can yo„ see that, Mr. Prederiksen, 


Q Claim 45 provides f or a nin , 

all game comprising a 

processor having a programmincr m 

— = that — — - 

sor, ha, that in its o Pet , lits state7 —prcoss- 


A Yes . 


21 Q A Pinball game always h 


22 A Yes. 


as a ball. 


doesn't it? 


Q And a pinball game usually 

versions, had a means for „ • ltS ° ld elect romechanical 

field whereby the ball m=, v t>al l onto the playing 

ma Y roll ^ 

Wnwardly across the 


fto the playing 


23 

24 

25 
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1 

pla 

yf ield . 

Is that correct? 


2 

A 

Yes . 



3 

Q 

The p 

inball machines for time immemorial have 

had 

4 

plurality 

of response means for detecting the ball 

and 

5 

hav 

ing sig 

nailing means associated therewith. 


6 

A 

Yes . 



7 

Q 

Haven 

't they? 


8 



And these were operatively connected 

to 

9 

the 

elec tr 

omechanical logic in the old pinball machi 

.nes , 

10 

correct? 



11 

A 

Yes . 



12 

Q 

So th 

e claim here, claim 45, says, "operatively 

con 

13 

nected to 

the digital processor." Correct? 


14 

A 

Yes . 



15 

Q 

So we 

saying , just connect it any way you can. 

16 

up to this 

point . 


17 

A 

Yes . 



18 

Q 

And the purpose of conn^f 

lng that would be for 


19 

s ign 

ailing 

the processor that the re q nn 


20 



response means had 

de- 

tected the 

ball . 

21 

A 

Yes . 

' 


22 

Q 

Isn't 

that right? 



A plurality of 

information based upon the det 7 meanS f ° r presentln< 7 

response means and havinq d - ° f thS bal1 by the 

' 1SP1 ^ acti vatil 


.on means 


as so- 


L 6 - 
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ciated therewith. 


Now, an ordinary pinball machine had that. 


it not? 


A 


Yes . 


Q And "operatively connec 


ted to the processor for ac- 
tivating the display means in response to the signal from 
the processor." 

So this merely says, instead of controlling 
the display in response to what happens on the playfield 
with electromechanical logic, let's generally control it 
with a processor. Correct? 

A Yes . 

0 DOeSn,t JOU h °" it yet , does lt? 

A No . 

Q And multiplexing means "operative 

P natively connected to the 

processor for cyclically and sequential! 

q ntially enabling the 

Signal means to signal the processor that its 

at its associated 

response means has detected the h n 

a H and cyclically and 

sequentially enabling the 

associated display means.- 1Vatl ° n 11169113 ^ 

That is the _ , 

S that th< 

multiplexing function? 

A Yes . 


le s ta temen t of the 


Q 


1 ask you to look at C l, 


- ai in 45, Mr 

tell me where it says ther„ u ' ^ Pr eder en , and 

has to 


be 


a matrix. 
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A Just give me a second to think about this. 

(Brief interruption.) 

MR. TONE: Your Honor, may I have the question 
read while the witness is thinking? 

THE COURT: Yes. 

MR. TONE: And I'd ask the witness to go ahead 
a nd think while I'm hearing this, and perhaps — 

THE COURT: Yes. 

(Question read.) 

MR. TONE: I object -- 

the court: We want to be careful, now, about 
any speaking objections. 

I *m sur< 


e you don't have that in mind. 
MR. TONE: I think what I'd like to do i 


the bench — 


s approach 


THE COURT: All right. 
MR. TONE: - if your 
bar conference. i want to avoid 


THE COURT: Ye 


Yes . 

Honor will permit a side - 
a speak ing objection. 


s . 
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(There was a sidebar out of the hearing of the witness.) 

MR. TONE: The objection is really this. The 

question is put to a witness who is not an expert in the 

Patent law. 35 U.S.C. 112 tells us how to read the word 

"means" in a means-plus-function claim, and to ask the witnes: 

where he finds a matrix in a patent that calls for a means 

of doing something, which enables the speci f ications to be 

read with the claim, without telling the witness that he is 

entitled to consider the specifications also, as the statute 

provides, is not a proper question when he is not a patent 
expert. 

the COURT: That is something you can go into on 

tedlteCt ’ Th ' St “ di "9 ■!<■»• i. Proper. I mean , 

what it proves is something else. 

MR. lynch: That i s exactly right . 

THE COURT: But it i s „ 

S 3 Pr ° per nation. Overruled 
MR. TONE: All right. 

(The following proceedings were h ■ 

had m open Court - 1 
BY HR. LYNCH: Urt • ) 

Q. Could you find it i n there? 

A- No, I do not see mentioning of 

y ot the matrix k,,.*. 

matrix, there would be more ^ . ' but Wlth < 

^ ’ not less. 


lout a 


Q 


There certainly would. 


Now I would Uke to a 

46, Mr. Frederiksen. it i s t ** y ° U t0 look 

6 ^ next claim. 


at Claim 
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We don't have a blow up of Claim 46, but 

Claim 46 says: 

"The game of Claim 45 wherein the signaling 

means 

The signaling means is the switches on the 
Playfield, correct? 

A* Yes . 

^ "...and the respective response means and the 

display activation means 

Those are the other pinball items, such as the 
chimes, the noises, the lights, and the numbers, correct? 

A. I believe so. 

The activation means, I believe, means the 
electronics that activates them. 

0 • Fine. 

"...associated with 

wxth the respective display 

means are operable 

l y ”""*“«<> . plurality of 

elements in a matrix 


A. 




Yes . 


"-..the multi plexi 


ng means havin 


9 means for 


cyclically and sequential! 

elements of the matrix - " 6031311119 ^ Set of 


A. 


Q. 


Yes . 


c °r re c t ? 


So Claim 46 says that the 


further modified by inco 


devi 


ce °f Claim 


rp orati n g th 


45 can b< 


ese 


various devices in a 
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Q. 


matrix, correct? 

A* Yes, 

Perforce, the device of Claim 45 need not use a matrix, 
isn't that correct? 

A. Yes. 

0* So Claim 45 then, which recites only multiplexing and not 

Matrix multiplexing, defines something broader than what you 
regard as your invention, isn't that correct? 

A Yes. 

& The commentary that you undertook on direct examination, 

in which you explained the matrices and all of the considera- 
tions that went into those matrices, do not apply to Claim 45, 
do they, Mr. Frederiksen? 

MR. TONE: I will nh-io^ 

t your Honor, to a question 
that I think calls for a legal conclusion. 

THE COURT: I think ^ 

that does call f or a legal CQn _ 

elusion . i will sustain that objection. 

BY MR. LYNCH: 

& Let me ask this. All of the benefits that 

in explaining the matrices would ^ dlSCUSSed 

does not contain a matrix, correct? ^ & SyStGm that 

A. Yes . 


0. You explained a number of 


Flicker machine when it wj 


ltei "s that 


as d eraonst 

so we can clarify this, Mr. 


existed over at the 


ated to the Court. Just 
r rederi k! 


sen, i t i 


s the case, is it 
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not, you did not invent any new kind of switch for a pinball 

Playfield, did you? 

A. No. 

0* You didn't invent any new kind of lamp display for a pin- 
kali playfield? 

A. No. 

Q* You did not invent a new type of solenoid that is used 
on a pinball playfield or in association with the interior 
workings of a pinball machine? 

A. No . 

a And you did not invent the digital-type display which is 

shown on the solid state Flicker and different from the 

rollover reel-type display that exists on the electro- 
mechanical Flicker? 

A. No. 
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Q Prior to the time that you undertook the development 
of the Flicker game, you were working on the IQ Computer 
game and the Super IQ Computer game, correct? 

A Yes . 

0 So the Court understands, the Super IQ Computer game 
was a game that had involved a cabinet, correct? 

A Yes . 

y It was a coin-operated game that could be used in 

arcades or in various places for the amusement of indivi- 
duals, correct? 

A Yes . 

Q One placed 

A Yes. 


a coin in, and a display li 


t up, correct? 


Q That display asked the u 
like to b 


ser what category would you 


e quizzed on: n c 

• .residents, Capitols of the 

states, or baseballs players * 

yers, for example, isn . t that 


correct? 


A There 


were categories. T * 

they were. ° ^ CeCa11 eXactl Y what 


Q Well, i 


A Yes . 


mean, I just 


US6d th °- exempi 


emplary . 


Q Then the person would ~ 

e lect which 

gaging a button or somethin category by en- 

9 ° f that nature? 


gaging 
A Yes . 


Q Then the devi 


ce would ~ 

Wl tch intQ 


^ mode where ques- 
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the 


tions in that particular category would be posed to 
individual playing the game? 

A Yes . 

Q You could then give answers to the questions by push- 
ing a, B or C, for example, is that correct? 

A Yes. 

0 That device, the Super IQ Computer, had switches in 

i t , didn ' t it? 


A 

Q 

A 

Q 

A 

Q 

A 

Q 

A 

Q 

A 


Yes . 

That could be randomly actuated? 

Yes . 

It had lamps, correct? 

Yes . 

It had solenoids, correct? 

Yes . 

It had a display, a score display? 

Yes . 

Dxd it have a digital displ ay just like ^ ^ 

I don't recall. j bp] ■ 

,SVS -e» incan . 


descent, but similar. 
Q Similar. 


game 


So it had all of . 

has in it, all of the cl asses ^ ^ F1 ' 

that the Flicker lte ms, l et me put 


classes 

s °f items 

it that way, that the Fliclco 

r lame ha^ 

A Well, not exactly. . 

y Tt not 

have a pinball, fo 
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example . 

Q It did not have a ball. 

^ It did not have something that resembled the s 

Pipes, such as spinner switches, which were a much 
type of switch than I had in that machine. 

As a matter of fact, most of the swi 
there were of more of a keyboard nature. They were 
really of a pinball nature. 

y They were analogous to keyboard switches? 

^ They bounced less, more of that quality. 



switch 

speedier 

tches 

not 
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& Well , we will get to switches. Now, we looked at 
Claim 45, and I asked you to look at Claim 46 as well. 

The next independent claim involved in 
this assertion of infringement is of Claim 52. 

Now, can you tell me if there is any reci- 
tation at all in Claim 52 of the existence of a matrix, 
electrical or otherwise? 

I will point out, your Honor, Claims 53, 

54, and 55 are in issue, but they are dependent on Claim 

52, and consequently, we have to look at Claim 52 in order 
to ascertain 53, 54, and 55. 

(Brief interruption.) 

BY THE WITNESS: 

A. Claim 52, very similar to Claim 45 

4b, does suggest or 

state that there is a display means * 

' a swl tch means. And 

it, in fact, refers to, i think 

thank, a variety - a couple 

different kinds of display means and that th 

hat they are multiplex 

Of course, that implies more than 

than one row, which 


there would be a matrix. 
BY MR. LYNCH: 


means that 


Q. Claim 52 now implies 

ere would be 


does not say so, correct? 

1 states that there io 

s a di s 

a response means or — 

L s see. 
There is a re 


a ^trix, but it 


PUy «na there i 


s P°nse meQns 

f°r detecti 


ng the 
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ball and a display means and that these are multiplexed. 

That implies there is more than a single row. 

& Well, we will pursue that in a moment, what it implies, 
but le t 1 s see what it says. At the end it says: 

"The game further comprising multiplexing 
means for cyclically enabling at least some of 
said elements to perform their associated func- 
tions," correct? 

A. Yes. 

S ° this says we onl y hav ® to multiplex some of what 
we have discussed above, perhaps only the displays, and 

perhaps only the signaling switches, correct? 

A. Yes. 

& In fact, it nowhere mentions a m=,+- ■ 

ns a matrix, and in that 

respect, it is similar to Claim 45 „ 

’•>, correct? 

A- I do not see the word, matrix n 

52 or 45 . ' » Claims 

& Now, Claim 53 indicates that th 

multiplexed may be only the ■ eme nts which are 

signally elements i , 

right? 9 lsn t that 

A. Yes. 


Q. In fact, under that o-iv 

Clrc urnstance, 

tion at all about how the other 
elements, would be treated? 

A. It appears to say that 4 ., 

' ^at i s 


here i s no recita , 
the displ , 


.ay 


°°rrec t , 


' ' 3 cbLB 
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3.04 


1 & Claim 54 says that only the display elements would be 


mu l tiplexed? 


3 a. 


Yes . 


4 & There is no discussion or treatment of how the other 

5 elements, for example, the signaling elements, would be 

6 trea ted , isn't that right? 


7 A. 


Yes . 


8 0 

Claim 55 says where we are going to multiplex both of 


9 them? 


10 A. 


Yes . 
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v In none of these set of c 
there an indication expressly 
c °rrect? 

A. 


Frederiksen - cross 

laims, 52, 53, 54, and 55, i s 


that there be a matrix, is that 


ft 

A. 

ft 


I don't see the word "matrix” mentioned in them. 
lt is not mentioned as it is mentioned in Claim 46. 


No . 


It is correct that it isn't mentioned? 

I am sorry. We are getting a double negative. 


M r. Frederiksen. 


46/ correct? 


It is not mentioned as it is mentioned in Clai, 


A. 

ft 


Yes . 

I would like you now to refer Mr- n 

». i. th « lMt B1 . ' r - Prea " iks -- ^ 

th “ h “ >"« U. irtM hore 

D ° es Clel " 95 indicate by it . „„ „ 
elements , th. eigen,,, or ' S that <=»e 

believe it is called "-neponse means -- j 

response means f or d 

or the display means should exi c ting the mass - 

a c. i . in a matrix? 

A. Please give me a moment to 

to read this. 

ft Certainly. 

(Brief interruption . ) 

BY THE WITNESS: 

k I don't see the word "matriv. 

— ment io ned i n th 

in there. 


BY MR. LYNCH: 

0- When you defined multinlo • 

Fiex ing nv . . 

° ri 3inali y/ 


you pointed out 
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that the type of multiplexing that you do is called time 
division mul tiplexing, right? 

3 A * Yes. 

^ That means that you undertake to divide up the time, if 
You win, in which the processor is going to perform functions 

0 ci rj ^ 

you undertake to a] locate units of time to each specific 
unction and then do them kind of repetitively in a cyclic 
8 and sequential fashion? 

® A* Yes. 

4 " °" e h ‘ d ' you illustrated 

;; r your B “ rix - " d 1 *■ -- - — » sl , bo is 01 

-- - >.« put the. alt i» iudiuidual „l„ ns , one 
uould multiplex those Ia „p E , 

14 ^ I am sorrv t 

15 stetot. ' ^ your 


T 2 0 16 
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& Well, I'm just saying, if this were -- these columns go 
U P; one could light these lamps by multiplexing in the same 
fasnion as your exhibit was lit. 

- A * Yes. 

in fact, your exhibit involved eight lamps in a row; the 
were not in a matrix, were they? 

No, they were not. 

They were just eight lamps in a row, multiplexed. 

Correct? 

That's correct. 

0* And if you wanted to light un 16 1 =»mr>c 

■Lgnc up lb lamps, you could put 

16 lamps in a row, couldn't you? 

A* Yes, you could. 

Q. And if you wanted to, at 

' az t he end of that- 

tfl at time period 

detect the switch closures, i6 swi 

ltCh closures, you could 

arrange those sequentially beyond thg 

correct? lamPS ' Is *’t that 

A. Assuming there was enough n 

time to do that o 

could do it quickly enough ' 

' y s » could, 
o. In which case one could 

from lamp i . 

then beyond that, from 17 to Smp 16 and 

° 34 and handl 

Again, if it could be don. 6 3Witche *' correct? 

e quickly 


that you 


A. 


could . 

& But that's multiplex^ , 

g ' is i t 


eno ^h, yes , you 


A. 


not? 


Yes . 


y «. u 


2 3 UB 

Frederiksen - cross 

I ® Multiplexing without a matrix. 

2 K Yes. 

3 Q 

Now, when you use two matrices -- strike that. 

4 

Everything that you indicated , Mr. Frederik^ 
g- • j . j\ s c n 

° in vour t* 

®s timony in the Bally Flicker game and in the — nn+ . 
6 the Bally - f u 

Y the modified Flicker game and in the Bally 

: ;;;: bai1 game that y ° u ^ the e nd of yoU r 

testimony involved a] l 

• O' *■ ■ ^ 

at correct? 

10 *• Yes. 

,2 L *°» *«* to „L' f °h r r ' 8 v ' rsion ° f the Mir °° - a ™ 

- - — h • t : i testifiea -* — 

15 matrix, correct? ° nvolv ed i n a single 

16 A. Yes. 

” 9 flnd »"■ = that bJ , pla . 

-« your Exhibit 384 - by ^ C1 " S ~ *>V to 

” 1,1 * sin,ie - atrii - »■ «« jut s ” itchea «« «. I,„ ps 

20 S “ ltC,,eS - in oo lnn ,„ j ° taka Of the 

21 column 1 and the switches in " 1 mean the row . 

n c °lun m 2 lamps in 

22 column 1 , with a single dri Ver . Q ^ the «-pi ay . ln 

23 A. Yes. C ° rre ct? 


24 & So if you took the switrh 

toh es, f 

25 those over here i n a senary * e * a mple 

P ate matrix ' y ° U COu id put 

' didn't 


you? 
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driver for each of the 


' llK Ves. 

2 I & Th a *. 

I would require a separate 

3 c °luii, ns 

n d the switches, correct? 

’ 1 Ve 3 . 

'“"" y ° f *i»9le matrix that 


Ana 14 " oul <i lost the e< 

you discussed 

u * Correct? 

Not neces s i 

ari ly, since the drivers to a • 

ob vi OUsly rS t0 drive a switch 

Ver y low powered, 

0. 


Powered. 

4U‘r rt r„:r.r in fact putu - 5 “• — - * 

« ‘ It had .. lt ’ " eCt “ • or did it? 

»f. it had , ^ “ — y Of wire. 

13 I correct? * 0f Wlfe ^ an ec °nom y of driver ^ 

T i5ain - 1 .. to „ heth . r „ 

r uid h,TO «t P .„ aive lf or ” 0t “• -«~r. 

16 I 9 « any rata - “P.rat. or combing. 

™e coki, r ,, Jort ^ 

the WITNESS : The '«» »h, t? 

19 I and digits are power drive,, gui red f or 

' sin ce the > ■‘■amps 

20 To simply activate a switch t ^ dis Plav j 

II ' Which r eguir " devi ces. 

urrent, you don't need those k- SS jus t ven, , . 

„ bl ^ Power d ■ V lAt tle 

22 II could use the logic signals di re riVe rs ; and 

t you could never do that. ° a ° tiv ate +*k 

COu r Se , hG Pitches, 

ey require power amplification * ith lanrn s ^ . 

n - ° r digits. 


17 

18 


*3 || but yoi 


BY MR . LYNCH: 
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I ^ But the drivers for the switch matrix would have to be 
Provided. Correct? 

If by drivers you mean similar transistor devices that 
are this column, no. 

N °t. similar. Something has to be provided, correct? 

I A. v 

es ' something has to be provided. 

nd that something need not be provided when it's in a 
single matrix. Correct? 

Correct. 


JO-2 10 
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a . • 31 1 

Now let's go to the digits# 

If one were to take the digits and put them in 
a se Parate matrix, one would need separate drivers for each 
° f the columns of the digits. Correct? 

A - Ves. 

And you testified that the digits are like very small 
lamps. Correct? 

A- Yes. 

^ ^ S ° if ° ne were to take the digits and move the digits 

separate matrix, doer, one realize the advantage that you 
testified about existed in your invention and ±n ^ 
matrix? 

" “ *” boai » e « a. explained 

* N °“ 1St '* tak * “• « gUs as . xamD , 

which are the LED devices, which are • Tha dl5ltS ' 

are devices «<=«por.t.,i in P llcker _ 

purchased at the tin. , „ 

° f lns tall ation _ 

• Correct ? 


that you 
A. Yes . 
0 . 


& Those LED digits are simj . 

milar in operate 

dispiays that were seen on Cal ° n to the red L 

^ ^tors =» +■ 

that right? that time. i sn . t 

A. Yes . 

& 
e 


Now, at the time that V rm 

you u nd erto 

xplained to the Court how each to <*o this, you 

0 °f thaw 

di 9it S has 


seven 
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segments and those seven segments which, when all lit, form 
an 8 in the display, can be variously lit to provide all the 
integers from 1 through zero, 1 through 9 and zero. Correct? 
Yes. 

And when all the items are lit, it forms an 8. Correct? 
K Yes. 

Now, at the time that you undertook to incorporate this 

display m the Flicker machine were there well-knov/n pieces 

equipment called 7-segment decoders that were used to 
drive displays? 

A* Yes . 

0 Displays of this very tvne rmn a- 

y ype ' LED displays, right’ 

V-. th.ru »» fllthough ^ ^ 

" “* “** the current re • 

» «" —ere. th • 

' ere there not? 


A. 


A. 


o. 


Yes . 


And those decoders accepted 


via an encoded message, would 


as illustrated on 384? 

A. No. 

Q. Well, let me -- 

A. No. No in the sense th a+ . 

nat th 


activate the a 


111163 into ^em which, 
nes A through G, 


to drive a single digit, „ ot a d “ e °‘*« W e re designed 

^ r r i of 

& In your experience was dr - ■ di 9 its. 

^i ng £ 

a ma triv 

of digits new? 


A. No . 


i 
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1 1 was known to dri\ r e a ma 
Se 9nient display digits, at the time th 


trix of digits, that is, 7 
at you incorporated 


t ^ 

‘ e dis Play in Flicker. Isn’t that correct? 

ys ' on the smaller LED displays. 

Again, the difference here is power. These 

r dis Plays required more power. 

A single 7-segment decoder could only driv. 
a single display. 

get to the power requirements later. 

Dr 1 juat — to *now whether it was known to 

provide decoding devices that - the 

a u these ar#=» 7 _ _ ^ 

Plays on the Flint segment dis- 

ne Fll cker Exhibit 333? 

A Yes. 

9 Ih *" to arlve , 

ct? -segment di S pl ay 


® ^ t0 drive them ^ a matrix. 

A. On smaller matrices, ye3 _ C °rre c t? 

& But to drive them in a m 

a matrix. j 

A. On the smaller devices. y0s ^ that correct? 

& And indeed, operationally ’ 

y t nos© 7 

multiplexed, were they not? Se 9me nt di aplay 

A. Yes. 

In other words, what you 

are sa yi 

a t/ • j.' •* * 


s v 


& 


Ln 9 v as 

3 -- let 


this way.- This display, ins ofa> . 

ar a s roe 

the 4 . 

teCh nique used. 


me pu 


the 


Frederiksen 
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display in 333, insofar as the t 
ltf was similar to techniques us 


314 


[ue used to multiplex 


the technique used to muitip 
es us ed in smaller 7-segment 


displays in calculators. Correct? 

K Yes. 

Insofar as the mode used to decode the signal from the 
microprocessor, that display operates exactly the same as 
displays operated in calculators. Correct? 

^ Yes. 

Q ' Y ° U are sa ying that in your application of the display, 
you had unusual power requirements? 

Yes. 

9 ““ is the - " u - »». b..i. - strike that . 

whom did y OU obtain the displays that 
were used in Flicker? 

A- From Fairchild, part Knd 50q> 


25 
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5 0 o 


< . t n pe x x x ui»i j- ww v- - ** — 

^ Were those devices desiQ 

*> designed to be illumina- 

a Pplication, the same way they 

3 i n Flicker? 

4 A - No . 

5 They're not designed to be illuminated to show numbers? 
^ If by illuminated you mean multiplexed to show the 
numbers that we’re demonstrating — 

^ 1 d ^dn't say multiplexed. I said illuminated. 

^ Oh, i m sorry. But I misunderstood you, since the 

'* FliCkGr illu " inates by multiplexing, I was confused. 

Q ‘ ' GS- BUt Wh6n YOU b ° Ught the d ^play, you bought it in 
—r -.X, be lllu „ inatea the dispiay 

bought from Fairchild. 

14 A. Yes. 

15 a And the only dif ference 

oetween this t 

16 kind you bought from Fai rchil , PS ° f dis Play, the 

and the 

17 existed on calculators at th mal1 kind that 

at time, Was 

18 requirements . Correct? ** Siz e and p OWer 


d to be illuminated in an 


9 A 


A. Yes . 


0. And what you did was USe 

the same 

used on a calculator and make 

ali OWan 

ments. Isn't that correct? 

A. Yes . 


tech nique that i, 


ce f _ 

f ° r th< 


Power require 


0 ‘ But you did us e the same * 

^ ^ c h n " 

time in calculators; making fcl >at Wa „ 

9 ^owan. used at that 


e Power require- 


1 rc ents. 


Frederiksen - cross 


31 6 


2 K Thai- m u u I was not faniliar with the 

in at many have been so# ± wcti3 

3 I 

Calc ulator at that time, but it may have been so. 

4 Q. v 

*°u are now familiar with the fact that that's what you 

5 d •» 


4 o- 


5 d 

6 A. 


~* 4 now familiar witn rne raut » w»au 

Isn't that correct, Mr. Frederiksen? 

m familiar with what I did. I'm not familiar with 
^ ^ f th e r* i t 


the calculators did then. 

9 , . THK C0URT: Mr - Lynch, this might -- unless you've 

g0t DUSt ° ne or two more __ 


I —J r 

got lust one or two more questions - 
f1 R. LYNCH: No, yoU r Honor. 


16 I week 


THE COURT: i 4. . , 

might be a good time to k 
MR * LYN CH: That's break. 

e ' y° u r Honor 

THE COURT: We'll k 

LI break until i , „ 

14 morrow. 11:00 o'clock to- 

Let »» give you th 

week. c hedui e here f 

re f or next 

I 

I,Ve held until ’ WltnSSS - 

"■ " ttendlng tW ° », etln "" ttaV * 1 „ ere 

the ABA and one for the Judi ^ to b 

States. 

°f fk 

e United 


ii And tflo se meetin 

98 a 

23 Thursday through Tuesday of g °Lng +. 

i ur the r o f at 

I , llo win Plac 

24 Thursday the 12th, for practi c 9 Week 

31 Purr >Oso ’ S ° from 

25 the 18th, we will not be ahi. 6 s, i-u 


e Place nex 


18 th, we will not be able to 


vJ S 

I?lee t 1 ° u gh Wednesday, 

this 


Case . 


317 

Frederiksen 

, lstl tha remind of Wednesday 
So when we rim** 

nH1 the morning of Thursday, 
i i i tin t 1 J- 


2 th« hi the morning of inurs««y, 

e Hth, we will not resume until 

3 th e 19th. 

4 , .u.j. hp fore now because, as 

I didn't tell you that ^rort 

5 1 say, I just wasn't exactly sure what my situation was going 

6 to be . 

MR. TONE: Did your Honor say we'll finish the morning 

8 of Wednesday the 11th? 

THE COURT: Right. We will go Wednesday morning 

10 the 11th. 

MR< T0NE: And th en adjourn until -- 

THE COURT: Adjourn until 

J Untl1 the mornincr 0 f Th„>-=a 

’ 3 thel9th - — - being otherwis - 

” “ e ' 11 COI>tinUe thr ° U5h ‘«e truptio „ u „ tli ‘ ° US ' 

15 the case. 1 We finish 


15 the case . 


17 morning 


Then I'll 


,c * tomorrow 


MR. KATZ: Thank y Cu 

y u ' your Ur, 

H o no r 

HR. LYNCH: Thank y Qt , 

' Honor 

MR. GOLDENBERG: mu r * 

a nank y Q 

(Whereupon an adjournment- " JUdge - 

t w a s take 

of the following day, Th Ursda 60 here in to 11;Q 


la V, J; 


‘ r * 5, 19 


a . m . 


84 .) 


25 


